
This document gives pertinent information concerning the reissuance ofthe VPDES Permit listed below. This permit is 
being processed as a Minor, Municipal permit. The discharge results from the operation of a 0.0395 MGD wastewater 
treatment plant with a proposed expansion to a design flow tier of 0.0495 MGD. This permit action consists of updating 
the proposed effluent limits to reflect the current Virginia WQS (effective January 6, 2011) and updating permit language 
as appropriate. The effluent limitations and special conditions contained in this permit will maintain the Water Oualitv 
Standards of 9VAC25-260 et seq. 3 

1. Facility Name and Mailing 
Address: 

Facility Location: 

Facility Contact Name: 

Facility E-mail Address: 

Madeira School 
8328 Georgetown Pike 
McLean, VA 22102 

8328 Georgetown Pike 
McLean, VA 22102 

Braughn Taylor 

btaylor @madeira.org 

VA0024121 

SIC Code: 4952 (WWTP) 
8211 (School) 

County: Fairfax 

Telephone Number: 703-556-8245 

Permit No.: 

Other VPDES Permits associated with this facility: 

Other Permits associated with this facility: 

Expiration Date of 
previous permit: 11/9/2013 

VAN010124 (Nutrient General Permit) 

Air Registration No. 71828, Waste EPA ID 
VAD988197919, Petroleum 3008826 

E2/E3/E4 Status: 

Owner Name: 

Owner Contact/Title: 

Owner E-mail Address: 

Application Complete Date: 

Permit Drafted By: 

Draft Permit Reviewed By: 

WPM Review By: 

Public Comment Period: 

NA 

The Madeira School 

Braughn Taylor 

btaylor @madeira.org 

4/29/2013 

Anna Westemik 

Alison Thompson 

Bryant Thomas 

Start Date: 1/9/2014 

Telephone Number: 703-556-8245 

Date Drafted: 

Date Reviewed: 

Date Reviewed: 

End Date: 

10/29/2013 

11/05/2013 

11/15/2013 

2/7/2014 

Receiving Waters Information: The drainage area at Outfall 001 is 0.0455 mi 2. Therefore, critical flow values are 
zero. 

Receiving Stream Name: 

Drainage Area at Outfall: 

Stream Basin: 

Section: 

Special Standards: 

7Q10 Low Flow: 

1Q10 Low Flow: 

30Q10 Low Flow: 

Harmonic Mean Flow: 

Difficult Run, UT Stream Code: laXGF 
0.0455 mi 2 

River Mile: 0.2 
Potomac River Subbasin: Potomac 
8 Stream Class: III 
PWS Waterbody ID: VAN-A11R 
0.0 MGD 7Q10 High Flow: 0.0 MGD 
0.0 MGD lQlOHigh Flow: 0.0 MGD 
0.0 MGD 30Q10High Flow: 0.0 MGD 
0.0 MGD 30Q5 Flow: 0.0 MGD 
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Statutory or Regulatory Basis for Special Conditions and Effluent Limitations: 

•S State Water Control Law 

V Clean Water Act 

/ VPDES Permit Regulation 

S EPA NPDES Regulation 

7. Licensed Operator Requirements: Class I I I 

8. Reliability Class: Class I 

•S EPA Guidelines 

V Water Quality Standards (VA and MD) 

V Other 
9VAC25-820 et seq. - Nutrient Watershed General Permit 

9VAC25-720 et seq. - Water Quality Management Plan 
Regulation 

9VAC25-40 et seq. - Regulation for Nutrient Enriched 
Waters and Dischargers within the Chesapeake Bay 
Watershed 

Dulles Policy (9VAC25-401) 

Permit Characterization: 

S Private 

Federal 

State 

POTW 

S Effluent Limited 

^ Water Quality Limited 

Whole Effluent Toxicity Program 
Required 

Pretreatment Program Required 

S TMDL 

S Possible Interstate Effect 

Compliance Schedule Required 

Interim Limits in Permit 

^ Interim Limits in Other Document 
(Consent Order dated 3/17/06) 

10. Wastewater Sources and Treatment Description: 
Wastewater flows via gravity to an influent lift station from where it is pumped to the wastewater treatment plant 
headwords. Primary treatment consists of removal of debris by a mechanical or manual bar screen. Liquid soda ash 
is added prior to sewage flow into an equalization tank. Flow from the equalization tank is metered at a controlled 
rate into the aeration basins. 

The aeration system consists of two treatment trains each having five separate extended aeration activated sludge 
processing tanks connected to one another; the treatment trains are constructed to operate both in series and parallel 
Following activated sludge treatment, the biomass is settled and returned back to the activated sludge system. 
Wastewater from a clarifier that follow secondary treatment is routed to tertiary sand filters for final polishing and 
then sent through an ultraviolet (UV) disinfection system and flow meter prior to discharge into an unnamed 
tributary of Difficult Run. When the design flow is expanded to 0.0495 MGD, filtered water will then be routed 
through a denitrification filtration unit prior to disinfection. Grab samples are collected after UV disinfection and 
composite samples are collected at the outfall. 

The outfall location has been moved 1,000-1,500 feet upstream ofthe former discharge location for Outfall 001. 
The unnamed tributary appears to be an intermittent stream with possible groundwater influence from a location on 
the Madeira School property. The unnamed tributary at the discharge location consists of approximately a 50:50 
pool and riffle ratio. The stream meanders and travels for approximately 0.19 miles before discharging to the 
Potomac River. 

See Attachment 1 for a facility schematic/diagram. 
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TABLE< 1 - Outfall Description* ,/ ' '/ ' 

Outfall 
Number 

Discharge Sources Treatment Design Flows 
Outfall 

Latitude and 
Longitude 

001 Domestic Wastewater See Item 10 above. 
0.0395 MGD 
0.0495 MGD (expansion) 

38° 58' 18.6" N 
77° 14' 07.4" W 

See Attachment 2 for Falls Church topographic map (#204D). 

11. Sludge Treatment and Disposal Methods: 
Sludge wasted from this treatment works is stored in a holding tank prior to disposal at the UOSA WWTP in 
Centreville, Virginia. Hauling is conducted Monday through Friday 8:00 a.m. to 5:00 p.m. 

12. Discharges, Intakes, Monitoring Stations, Other Items in Vicinity of Discharge 

TABLE2 • ' • ' " " \ , ' ' • 
, DISCHARGES WITHIN WATERBODY VAN-A11R 

Individual VPDES Permits Discharging to Waterbody VAN-A11R 

Description Type Latitude/ 
Longitude Rivermile 

VA0090093 - John Marshall III Site 
0.017 MGD Industrial Discharge 
from a Groundwater Remediation 
System 

38° 55' 17"; 

77° 13' 56" 

Spring 
Branch 

VA0091995 - Reston Lake Anne Air 
Conditioning Corporation Industrial Discharge 38° 57' 54"; 

77°20'15" 
Lake Anne 

General Permits Discharging to Waterbody VAN-A11R 

; : Single Family Homes 
Permit Number Facility Name Receiving Stream 

VAG406098 Groark Edward C Residence Bullrun Neck, UT 
Car Wash 

Permit Number Facility Name Receiving Stream 
VAG750193 Avis Rent A Car Scott Run, UT 

Petroleum 
Permit Number Facility Name Receiving Stream 

VAG830246 Vienna 226 Maple Venture, LLC Piney Branch 
VAG830381 Reston Community Center Snakeden Branch 
VAG830194 Texaco 230681318 - Vienna Food Mart Piney Branch 

Cooling Water / , 
Permit Number Facility Name Receiving Stream 

VAG250102 The Peterson Companies Scotts Run, UT 
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13. Material Storage: 

Approximately 500 pounds of bagged soda ash is stored on pallets under roof to assist with nitrification. 

14. Site Inspection: 

Performed by Anna Westemik on July 1, 2013 (see Attachment 3). 

15. Receiving Stream Water Quality and Water Quality Standards: 

a) Ambient Water Quality Data 
This facility discharges into an unnamed tributary to Difficult Run (laXGF). There is no DEQ water 
quality monitoring station on this unnamed tributary. The nearest DEQ monitoring station is laDIF000.86, 
which is located on Difficult Run at the Route 193 bridge crossing. This station is located upstream from 
where the Unnamed Tributary (XGF) enters Difficult Run. However, laDLF000.86 is used to assess the 
water quality on Difficult Run at the confluence with the unnamed tributary, laXGF. Station laDIF000.86 
is located approximately 0.88 rivermiles from Outfall 001. The following is the water quality summary for 
this portion of Difficult Run, as taken from the Draft 2012 Integrated Assessment: 

Class II I , Section 8, special standards PWS. 

DEQ ambient, biological, and sediment monitoring station laDIF000.86, at Route 193, biological 
monitoring station laDIF000.80, downstream of Route 193. USGS gage station 016246000. Citizen 
monitoring station laDIF-DR34-SOS. 

The fish consumption use is categorized as impaired due to a Virginia Department of Health, Division of 
Health Hazards Control, PCB fish consumption advisory and for heptachlor epoxide based on fish tissue 
monitoring. The impairment for the fish consumption use based on heptachlor epoxide in fish tissue was 
first listed in 2006 and will continue to stand as there has been no additional data collected for this 
parameter. Additionally, there was an exceedence of the water quality criterion based tissue value (TV) of 
300 ppb for mercury in American eel (2004), and an exceedence of the water quality criterion based tissue 
value (TV) of 110 ppb for total chlordane in American eel (2004), both of which are noted by an observed 
effect for the fish consumption use. 

Biological monitoring finds a benthic macroinvertebrate impairments, resulting in an impaired classification 
for the aquatic life use. Additionally, the data collected by the citizen monitoring group indicate that a 
water quality issue may exist; however, the methodology and/or data quality has not been approved for such 
a determination. Citizen monitoring finds a medium probability of adverse conditions for biota. A benthic 
TMDL has been completed and approved for Difficult Run. 

The recreation, public water supply and wildlife uses are considered fully supporting. 
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b) 303(d) Listed Stream Segments and Total Maximum Daily Loads (TMDLs) 

TABLE 3 - WATER QUALITY IMPAIR] EMENTS- ' ' " ^ " W ' ' ' ' ' " ' 

Waterbody 
Name 

Impaired , 
Use 

Cause 
Distance 

From 
Outfall 

TMDL 
completed 

WLA Basis for,WLA* 
TMDL 

Schedule 

Impairment Information in the 2012 Integrated Rei oort 

Difficult Run 

Aquatic Life 
Benthic 
Macroinvertebrates: 
Sediment 

0.2 miles Yes 2.3 tons/year 
of sediment 

Max Permitted 
Design Flow 

(0.0495 MGD) and 
TSS Concentration 

(30 mg/L) 

Completed 
in 2008 

Difficult Run 

Fish 
Consumption PCBs in Fish Tissue 0.2 miles No NA NA 2018 

Difficult Run 
Fish 
Consumption Heptachlor Epoxide 0.2 miles No NA NA 2018 

Difficult Run 

Recreation* E. coli 0.2 miles Yes 8.62E+10 
cfu/year 

Max Permitted 
Design Flow 

(0.0495 MGD) and 
E. Coli criterion of 

126 cfu/lOOmL 

2008 

The recreation use impairment for this portion of Difficult Run was delisted in the 2012 Draft Integrated Assessment. Even though 
this portion of the stream has been delisted for E. coli, the WLA for this facility remains in effect. 

Table 3 above notes the presence of PCB and heptachlor impairments in Difficult Run. However, DEQ 
Staff has concluded that low-level PCB and heptachlor monitoring is not warranted for this facility since it 
is a small wastewater treatment facility that is unlikely to discharge any PCBs and heptachlor. 

Difficult Run has completed sediment and bacteria TMDLs. This facility is addressed in both of these 
TMDLS; the allowable concentrations of TSS and bacteria that can be discharged are addressed through 
this permit. 

Significant portions of the Chesapeake Bay and its tributaries are listed as impaired on Virginia's 303(d) list 
of impaired waters for not meeting the aquatic life use support goal, and the 2010 Virginia Water Quality 
Assessment 305(b)/303(d) Integrated Report indicates that much ofthe mainstem Bay does not fully 
support this use goal under Virginia's Water Quality Assessment guidelines. Nutrient enrichment is cited 
as one ofthe primary causes of impairment. EPA issued the Bay TMDL on December 29, 2010. It was 
based, in part, on the Watershed Implementation Plans developed by the Bay watershed states and the 
District of Columbia. 

The Chesapeake Bay TMDL addresses all segments of the Bay and its tidal tributaries that are on the 
impaired waters list. As with all TMDLs, a maximum aggregate watershed pollutant loading necessary to 
achieve the Chesapeake Bay's water quality standards has been identified. This aggregate watershed 
loading is divided among the Bay states and their major tributary basins, as well as by major source 
categories (wastewater, urban storm water, onsite/septic agriculture, air deposition). Fact Sheet Section 
17.d. provides additional information on specific nutrient limitations for this facility to implement the 
provisions of the Chesapeake Bay TMDL. 

The full planning statement is found in Attachment 4. 

c) Receiving Stream Water Quality Criteria 
Part LX of 9VAC25-260(360-550) designates classes and special standards applicable to defined Virginia 
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river basins and sections. The receiving stream, Difficult Run, UT, is located within Section 8 ofthe 
Potomac River Basin and is a Class III water. 

At all times, Class III waters in the Commonwealth of Virginia must achieve a dissolved oxygen (D.O.) of 
4.0 mg/L or greater, a daily average D.O. of 5.0 mg/L or greater, a temperature that does not exceed 32°C 
and maintain a pH of 6.0-9.0 standard units (S.U.). The Maryland Water Quality Criteria Specific to 
Designated Uses (Code of Maryland Regulations 26.08.02.03-3.A) for Use I Waters (Water Contact 
Recreation and Protection of Nontidal Warmwater Aquatic Life) states that a pH of 6.5-8.5 must be 
maintained. Per this regulation, Maryland Use I Waters must also achieve a D.O. of 5.0 mg/L or greater 
and a temperature that does not exceed 32°C. 

1) Ammonia: 
The 7Q10 and 1Q10 of the receiving stream are 0.0 MGD. In cases such as this, effluent pH and 
temperature data may be used to establish the ammonia water quality standard. See Attachment 5 for 
the derivation of the 90th percentile values of the effluent pH and temperature data from January 2011 to 
December 2012. The 90 percentile pH value for this period (7.98 S.U.) differs significantly from that 
used for the 2008 permit reissuance (8.4 S.U.); whereas, the 90th percentile temperature value of 24.6°C 
derived from January 2011 to December 2012 data and the 90th percentile temperature value of 25°C 
used in the 2008 permit reissuance are statistically similar. The January 2011 through December 2012 
data and a default winter temperature value of 15 °C is shall be used to determine ammonia criteria for 
this permit reissuance. 

Due to the proximity of the discharge to the Maryland State line (approximately 0.19 miles), Maryland 
Water Quality Criteria were examined (see Table 4 below). Maryland freshwater criteria were 
determined using the effluent pH of 8.0 (due to the domination of effluent in the receiving stream) and a 
temperature value of 24° C. 

The Virginia acute ammonia criteria (8.7 mg/L) do not concur with the Maryland acute criteria of 64 
mg/L (salmonids absent). The Virginia and Maryland chronic criteria (no early life stages present) 
were found to be similar. The more stringent Virginia Water Quality Criteria for ammonia shall be 
used to determine permit limits. 

TABLE 4 - Ammonia Criteria s1 

^ . f r * 
VA Freshwater (mg/L) ; MD Freshwater (mg/L)* 

Annual Acute 8.73 64 
Annual Chronic 1.31 1.32 

*Per Title 26 of the Department of the Environment, Subtitle 08 Water Pollution, Chapter 02 Water Quality, 
.03-1 Toxic Substance Water Quality Criteria for Surface Waters. 

2) Metals Criteria: 

a. Metals Criteria (except Copper): 
The Water Quality Criteria for some metals are dependent on the receiving stream's hardness 
(expressed as mg/L calcium carbonate). Since the 7Q10 and 1Q10 of the receiving stream are zero, 
the effluent data for hardness can be used to determine the metals criteria. The hardness-dependent 
metals criteria found in Attachment 6 are based on an average effluent value of 143 mg/L derived 
from the effluent data collected for the Water Effects Ratio (WER) Study on April 3, 2012 (140 
mg/L) and May 21,2012 (146 mg/L). The criteria shown in Attachment 6 are protective of the 
Maryland freshwater criteria since they are determined using the same methodology as Virginia 
freshwater criteria. 
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b. Copper Criteria and the WER Study: 
In the process of reissuing the 2008 VPDES permit, DEQ determined that limits were necessary for 
total recoverable copper. Monitoring and a schedule of compliance were included in the 2008 
VPDES permit. Attachment 7 is a summary of the copper monitoring data from March 2009 to 
September 2013. 

During the previous permit cycle, the facility has reported exceedences of the proposed total 
recoverable copper limitations and was referred to DEQ-NRO Enforcement. As part of the Consent 
Special Order dated December 14, 2011 (see Attachment 8 for Appendix A, Schedule of 
Compliance), the Madeira School pursued a WER streamlined study for copper. The study 
followed EPA guidance for a Streamlined Water Effect Ratio Procedure for the Discharges of 
Copper (EPA 822-R-01-05). The Final Streamlined WER Report was submitted to DEQ on 
October 29, 2012. DEQ's Water Quality Standards Staff reviewed the submitted document in 
January 2013. The Final Streamlined WER Report and the DEQ review memorandum dated 
January 24, 2013 can be found in Attachment 9. A summary of the calculated copper water 
quality criteria is discussed below. 

Per 9VAC25-260-140.F, the formulas for the freshwater acute and chronic criteria (ug/L) for 
copper utilize a default WER value of 1.0 unless shown otherwise. 

Acute Criteria 

WERx [e{0.9422[ln(hardness)]-1.700} ] x (CFa) 
Where CFa=0.96 

Chronic Criteria 

WER x [e{0.8545[ln(hardness)]-1.702} ]x(CF c ) 
Where CFC=0.96 

Using an average effluent hardness of 143 mg/L and a default WER value of 1.0 (Attachment 6). 
The following acute and chronic copper criteria were calculated. 

Acute Criteria Chronic Criteria 

19 ug/L 12 ug/L 

The 2012 WER study established a WER value of 5.984. The following acute and chronic copper 
criteria were derived by multiplication with the WER value of 5.984 (see Attachment 9). 

Acute Criteria Chronic Criteria 

114 ug/L 72 ug/L 

3) Bacteria Criteria: 
The Virginia Water Quality Standards at 9VAC25-260-170A and the Maryland Water Quality Criteria 
Specific to Designated Uses (Code of Maryland Regulations 26.08.02.03-3 A ) state that the following 
criteria shall apply to protect primary recreational uses in surface waters: 

E. coli bacteria per 100 ml of water shall not exceed a monthly geometric mean of the following: 
Geometric Mean* 

Freshwater E. coli (N/100 ml) 126 

*For a minimum of four weekly samples [taken during any calendar month]. 
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Attachment 6 details other Virginia Water Quality Criteria applicable to the receiving stream. 

d) Receiving Stream Special Standards 
The State Water Control Board's Water Quality Standards, River Basin Section Tables (9VAC25-260-360, 370 
and 380) designates the river basins, sections, classes, and special standards for surface waters of the 
Commonwealth of Virginia. The receiving stream, Difficult Run, UT, is located within Section 8 of the 
Potomac River Basin. This section has been designated with a special standard of PWS. 

Special Standard PWS designates a public water supply intake. The Board's Water Quality Standards 
establish numerical standards for specific parameters calculated to protect human health from toxic effects 
through drinking water and fish consumption. See 9VAC25-260-140 B for applicable criteria. 

e) Policy for Sewage Treatment in the Dulles Area Watershed 
Chapter 9 VAC 401 of the State Water Control Law was established to regulate the discharge from sewage 
treatment plants in the Dulles Area Watershed, which is located upstream of several major public water supply 
intakes serving the Washington, D.C. metropolitan area. The outfall for the Madeira School WWTP will 
discharge to the affected area. Therefore, this Policy is applicable to this permit reissuance. 

f) Threatened or Endangered Species 
Records ofthe Virginia DGIF Fish and Wildlife Information System Database were searched to determine 
i f there are threatened or endangered species in the vicinity of the discharge. The following federal and 
state endangered and threatened species were identified within a two-mile radius of the discharge: the 
Atlantic Sturgeon, the Brook Floater, the Wood Turtle, the Upland Sandpiper, the Migrant Loggerhead 
Shrike, the Loggerhead Shrike, Henslows Sparrow, and the Appalachian Grizzled Skipper. The limits 
proposed in this draft permit are protective of the Virginia Water Quality Standards and therefore, protect 
the state endangered and threatened species near the discharge. 

The stream that the facility discharges to is within a reach identified as having an Anadromous Fish Use. It 
is staffs best professional judgment that the proposed limits are protective of this use. 

16. Antidegradation (9VAC25-260-30): 

All state surface waters are provided one of three levels of antidegradation protection. For Tier 1 or existing use 
protection, existing uses of the water body and the water quality to protect these uses must be maintained. Tier 2 
water bodies have water quality that is better than the water quality standards. Significant lowering of the water 
quality of Tier 2 waters is not allowed without an evaluation of the economic and social impacts. Tier 3 water bodies 
are exceptional waters and are so designated by regulatory amendment. The antidegradation policy prohibits new or 
expanded discharges into exceptional waters. 

The receiving stream has been classified as Tier 1 because the flow is minimal during critical drought conditions 
(e.g., 7Q10=0.0 MGD). Permit limits proposed have been established by determining wasteload allocations that will 
result in attaining and/or maintaining all water quality criteria that apply to the receiving stream, including narrative 
criteria. These wasteload allocations will provide for the protection and maintenance of all existing uses. 

17. Effluent Screening, Wasteload Allocation, and Effluent Limitation Development: 

To determine water quality-based effluent limitations for a discharge, the suitability of data must first be determined. 
Data is suitable for analysis i f one or more representative data points are equal to or above the quantification level 
("QL") and the data represent the exact pollutant being evaluated. 

Next, the appropriate Water Quality Standards (WQS) are determined for the pollutants in the effluent. Then, the 
Wasteload Allocations (WLA) are calculated. Since the critical flows (1Q10, 7Q10, 30Q10) have been determined 
to be zero, the WLA's are equal to the WQS. The WLA values are then compared with available effluent data to 
determine the need for effluent limitations. Effluent limitations are needed ifthe 97th percentile of the daily effluent 
concentration values is greater than the acute wasteload allocation or if the 97th percentile ofthe four-day average 
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concentration values is greater than the acute wasteload allocation or ifthe 97th percentile of the four-day average 
effluent concentration values is greater than the chronic wasteload allocation. In the case of ammonia evaluations, 
limits are needed i f the 97th percentile of the thirty-day average effluent concentration value is greater than the 
chronic WLA. Effluent limitations are based on the most limiting WLA, the required sampling frequency, and 
statistical characteristics of the effluent data. 

a) Wasteload Allocations (WLAs): 
WLAs are calculated for those parameters in the effluent with the reasonable potential to cause an exceedance 
of water quality criteria. The basic calculation for establishing a WLA is the steady state complete mix 
equation: 

Where: 

WLA 

WLA 

Co 

Qe 

Qs 

f 

a 

[ ( C s ) ( f ) ( Q s ) ] C 0 [ Q e + (f)(Qs)3 
Qe 

Wasteload allocation 
In-stream water quality criteria 
Design flow 
Critical receiving stream flow 
(1Q10 for acute aquatic life criteria; 7Q10 for chronic aquatic life criteria; 30Q10 for ammonia 
criteria; harmonic mean for carcinogen-human health criteria; and 30Q5 for non-carcinogen 
human health criteria) 
Decimal fraction of critical flow 
Mean background concentration of parameter in the receiving 
stream. 

The water segment receiving the discharge via Outfall OOlhas critical flows of 0.0 MGD. As such, there is no 
mixing zone and the WLA is equal to the C0. Staff derived WLAs where parameters are reasonably expected 
to be present in an effluent (e.g., total residual chlorine where chlorine is used as a means of disinfection) and 
where effluent data indicate the pollutant is present in the discharge above quantifiable levels. With regard to 
the Outfall 001 discharge, ammonia as N is likely present since this is a wastewater treatment plant treating 
sewage and the DMR data indicate that copper is present in the discharge. 

b) Effluent Limitations Toxic Pollutants — Outfall 001 
9VAC25-31-220.D. requires limits be imposed where a discharge has a reasonable potential to cause or 
contribute to an in-stream excursion of water quality criteria. Those parameters with WLAs that are near 
effluent concentrations are evaluated for limits. 

The VPDES Permit Regulation at 9VAC25-31-230.D requires that monthly and weekly average limitations 
be imposed for continuous discharges from POTWs and monthly average and daily maximum limitations be 
imposed for all other continuous non-POTW discharges. 

1) Ammonia as N/TKN: 
Staff reevaluated pH and temperature data from January 2011 to December 2012 and has concluded 
that the pH data is significantly different than what was used previously to derive ammonia criteria (see 
Part 15. c) 1) of this fact sheet). As a result, staff used the new data to determine ammonia water 
quality criteria, wasteload allocations (WLAs) and ammonia limits (Attachment 10). DEQ guidance 
suggests using a sole data point of 9.0 mg/L to ensure the evaluation adequately addresses the potential 
for ammonia to be present in discharges containing domestic sewage. It was found that an average 
monthly limit of 1.8 mg/L and an average weekly limit of 2.6 mg/L for ammonia are needed. Since 
these newly calculated ammonia limits are less stringent that the current limits, the current average 
monthly limit of 0.90 mg/L and average weekly limit of 1.3 mg/L shall remain in the permit in 
accordance with the antibacksliding provisions of Section 402(o) of the Clean Water Act, 9VAC25-31-
220.L., and 40 § CFR 122.44. 
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2) Metals: 
Utilizing copper DMR datafrom March 2009 through September 2013 and WLAs established using the 
WER adjusted criteria derivedfrom the Pinal Streamlined WER Report submitted to DEQ on October 
29,2012, it has been determined thatacopper limit is not needed in this permit. 

c) Effluent Limitations and Monitoring. Outfall 001-Conventional and Non-Conventional Pollutants 
No changes to the Dissolved Oxygen (D.O.), Biochemical Oxygen Demand-5day(BOD^,Total Suspended 
Solids (TSS), and pH limitations are proposed. 

D.O.andBOD^, limitations at the 0.0395 MGD design flow tier are based on origmalmodelmg conducted on 
April 8,1992. Additional modeling was conducted onPebruary 26, 1998 forthe0.0495MGDfacility 
expansion. The limitsforD.O.at theO.0495 MGD design flow tierwere derived using this model and are set 
to maintain the water quality criteria forD.O.in me receiving stream(see Attachment LI). 

The TSS limitations are based on tbe 2008 Benthic LMDLfor Difficult Run and bestprofessional judgment 
LhesedimentWLAforme Madeira School WWTPin the Benthic TMDL for DifficultRunis2.25tons/year 
(see Attachment L^for an excerpt ofthe TMDL).TSS limits are established to equal BOD^ limits since m^ 
two pollutants are closely related in terms oftreatment of domestic sewage. The BOD^ and TSS loadings do 
not increase when the design flow is increased toO.0495 MGD because thisfacility'sdischarge is governed 
bythe Dulles Policy (9VAC25-401-401)that does not allow an increase in these loadings with flow 
expansion. 

pH limitations are set at the Maryland Water Quality Criteria because the discharge is adjacent to the 
Maryland State line.MarylandpH criteria forpH are more sttingentthan the Virginia Wâ ^ 
Standards. 

On July 14, 2004,^.^limitations were removedfrom this permit because itwas demonstrated that chlorine 
is an adequate surrogatefor.^.^^. However, thisfacility has been assignedawasteloadallocationfor^. 
^ ^ i n a T M D L for Difficult Run. Additionally,due to the removal of chlorine disinfection, adequate 
disinfection oftreatedwastewatermust be confirmed mrough monitoring^, ^bacteria^ 
are in accordance with me Virginia WaterQuality Standards 9VAC25-260-170 and the MarylandWater 
Quality Criteria. 

Monitoringfor influent Gil and Grease will be required annually due the presence ofacommercial kitchen 
dischargmgto this small sewage treatment plant. 

d) EffluentAnnualAverage Limitations andMonitoring. Outfall OOl^Nutrients 
^PDES Regulation 9VAC25-31-220(D)requireseffiuentlimitationsmatare protective ofboth the numerical 
and narrative water quality standardsfor state waters, includingthe Chesapeake Bay. 

As discussedmSection!5,significantpoffions ofthe Chesapeake Bay and its tributaries are listed as 
impaired withnutrient enrichment cited as one ofthe primary causes. Virginiahas committed to protecting 
and restoringthe Bay and its t^butaries.Only concentration limitsarenowfoundmmeindr^^^ 
permitwhen thefacility installsnutrientremoval technology. The basisforthe concentration limits is 
9 V A C 2 5 4 0 - ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

^ ^ ^ w h i c h r e q u i r e s new dischargesgreatermanO.OOlMGDorexpandingdischargestotreatfor 
andTPtoeimerBiologicalNuttientRemo 
(TN^3.0mgBLandTP = 0.3mgBL). 

Lhisfacilityhasalsoobtained coverage underVAC25 8 2 0 ^ ^ ^ ^ ^ ^ 
^ ^ ( ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

^ ^ ^ ^ ^ ^ ^ ^ C ^ ^ ^ ^ ^ ^ ^ This regulation specifies and controlsthe 
nitrogen and phosphorus loadings from facilities and specifiesfacilitiesthatmustregisterunderm^ 
permit.Nuttientloadingsforthose facilities registered underthe general permit as well as compliance 
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schedules and other permit requirements, shall be authorized, monitored, limited, and otherwise regulated 
under the general permit and not this individual permit. This facility has coverage under this General Permit; 
the permit number is VAN010124. 

Monitoring for Nitrates + Nitrites, TKN, TN, and TP are included in this permit. The monitoring is needed to 
protect the Water Quality Standards of the Chesapeake Bay and shall apply if the facility expands to the 0.049 
MGD flow tier. Monitoring frequencies are set at the frequencies set forth in 9VAC25-820. Annual average 
effluent limitations for TN and TP, determined by 9VAC25-40-70.2 and DEQ Guidance Memo No. 07-2008, 
Permitting Considerations for Facilities in the Chesapeake Bay Watershed, are included in this individual 
permit. At the 0.0495 MGD Design Flow Tier, monthly and year to date calculations are also a part of this 
individual permit. The annual averages are based on the offset plan submitted as part of the Registration 
Statement for 9VAC25-820, 9VAC25-40, and GM07-2008. 

e) Effluent Limitations and Monitoring Summary. 
The effluent limitations are presented in the following table. Limits were established for BOD;, TSS, 
Ammonia as N, pH, D.O., E. coli, TN, and TP. 

The mass loading (kg/d) for monthly and weekly averages were calculated by multiplying the concentration 
values (mg/L), with the flow values (in MGD) and a conversion factor of 3.785. In accordance with the 
Dulles Policy, 9VAC25-400, the BOD5 and TSS mass limits shall be retained at the 0.0395 MGD loading. 

The VPDES Permit Regulation at 9VAC25-31-30 and 40 CFR Part 133 require that the facility achieve at 
least 85% removal for BOD/CBOD and TSS (or 65% for equivalent to secondary). The limits in this permit 
are water-quality-based effluent limits and result in greater than 85% removal. 

Antibacksliding: 

All limits in this permit with the exception of total recoverable copper are at least as stringent as those previously 
established. Backsliding in this permit reissuance only applies to total recoverable copper. 

The total recoverable copper limits were removed as part of this reissuance based on the results of the Water Effects 
Ratio Study dated October 29, 2012. The backsliding proposed conforms to the antibacksliding provisions of 
Section 402(o) ofthe Clean Water Act, 9 VAC 25-31-220.L., and 40 § CFR 122.44. The revisions to the water 
quality based copper limits are allowed since the revisions comply with the water quality standards, 402(o)(3), and 
they are consistent with antidegradation (303(d)(4)(B)). 
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19. a Effluent Limitations/Monitoring Requirements: 

Design flow is 0.0395 MGD. 
Effective Dates: During the period beginning with the permit's effective date and lasting until the CTO is issued for 
the 0.0495 MGD facility or the permit expiration date, whichever comes first. 

PARAMETER 
BASIS FOR DISCHARGE LIMITATIONS 

MONITORING 
REQUIREMENTS 

Monthly Average Weekly Average Minimum Maximum Frequency Sample Type 

Flow (MGD) NA NL NA NA NL Continuous TIRE 

pH 1 NA NA 6.5 S.U. 8.5 S.U. 1/D Grab 

BOD, 1,2,3,4 30 mg/L 4.5 kg/day 45 mg/L 6.7 kg/day NA NA 1/W 4H-C 

Total Suspended Solids (TSS)a 2, 5,6 30 mg/L 4.5 kg/day 45 mg/L 6.7 kg/day NA NA 1/W 4H-C 

Dissolved Oxygen (DO) 1,2,3 NA NA 6.0 mg/L NA 1/D Grab 

Ammonia, as N (mg/L) 1,2 0.90 1.3 NA NA 1/W 4H-C 

E. coli (Geometric Mean) 1,2,4 126n/100ml NA NA NA 1/Wb Grab 

Influent Oil and Grease 5 NA NA NA NL 1/YC Grab 

The basis for the limitations codes are: MGD = Million gallons per day. 1/D = Once every day. 

1. MD Water Quality Criteria NA = Not applicable. 1/W = Once every week. 
2. Dulles Policy (9VAC25-400) NL = No limit; monitor and report. 1/Y = Once every year. 
3. VA Water Quality Standards TIRE = Totalizing, indicating and recording equipment. 
4. Stream Model (Attachment 11) S.U. = Standard units. 
5. Approved TMDL (see Section 17.b) 
6. Best Professional Judgment 

4H-C = A flow proportional composite sample collected manually or automatically, and discretely or continuously, for the entire discharge of the 
monitored 4-hour period. Where discrete sampling is employed, the permittee shall collect a minimum of four (4) aliquots for compositing. 
Discrete sampling may be flow proportioned either by varying the time interval between each aliquot or the volume of each aliquot. Time 
composite samples consisting of a minimum four (4) grab samples obtained at hourly or smaller intervals may be collected where the permittee 
demonstrates that the discharge flow rate (gallons per minute) does not vary by 10% or more during the monitored discharge. 

Grab = An individual sample collected over a period of time not to exceed 15-minutes. 

a. TSS shall be expressed as two significant figures. 

b. Samples shall be collected between 10:00 a.m. and 4:00 p.m. 

c. Sampling shall be conducted during Jan-May or Sep-Dec of each year. 
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19. b Effluent Limitations/Monitoring Requirements: 
Design flow is 0.0495 MGD. 
Effective Dates: During the period beginning with the issuance of the CTO for the 0.0495 MGD facility and lasting 
until the permit expiration date. 

PARAMETER 
BASIS FOR 

LIMITS 
DISCHARGE LIMITATIONS 

Monthly Average Weekly_Ayerage_ _ M M ^ ^ 

MONITORING 
REQUIREMENTS 

Frequency Sample Type 

Flow (MGD) NA NL NA NA NL Continuous TIRE 

pH 1 NA NA 6.5 S.U. 8.5 S.U. 1/D Grab 

BOD; 1,2, 3,4 30 mg/L 4.5 kg/day 45 mg/L 6.7 kg/day NA NA 1/W 8H-C 

Total Suspended Solids (TSS)a 2, 5,6 30 mg/L 4.5 kg/day 45 mg/L 6.7 kg/day NA NA 1/W 8H-C 

Dissolved Oxygen (DO) 1,3,4 NA NA 6.0 mg/L NA 1/D Grab 

Ammonia, as N (mg/L) 1,3,4 0.90 1.3 NA NA 1/W 8H-C 

E. coli (Geometric Mean) 1,3 126 n/lOOml NA NA NA 2D/W b Grab 

Influent Oil and Grease 6 NA NA NA NL 1/YC Grab 

Total Kjeldahl Nitrogen (TKN) 3,7 NL mg/L NA NA NA 1/M 8H-C 

Nitrate+Nitrite, as N 3,7 NL mg/L NA NA NA 1/M 8H-C 

Total Nitrogen d 3,7 NL mg/L NA NA NA 1/M Calculated 

Total Nitrogen - Year to Date e 3,7 NL mg/L NA NA NA 1/M Calculated 

Total Nitrogen - Calendar Year e 3,7 8.0 mg/L NA NA NA 1/Y Calculated 

Total Phosphorus 3,7 NL mg/L NA NA NA 1/M 4H-C 

Total Phosphorus - Year to Datee 3,7 NL mg/L NA NA NA 1/M Calculated 

Total Phosphorus - Calendar Yeare 3,7 1.0 mg/L NA NA NA 1/Y Calculated 

The basis for the limitations codes are: 

1. MD Water Quality Criteria 

2. Dulles Policy (9VAC25-400) 
3. VA Water Quality Standards 
4. Stream Model (Attachment 11) 
5. Approved TMDL (see Section 17.b) 

6. Best Professional Judgment 
7. 9VAC25-40 (Nutrient Regulation) 

MGD = Million gallons per day. 

NA = Not applicable. 

NL = No limit; monitor and report. 
TIRE = Totalizing, indicating and recording equipment. 
S.U. = Standard units. 

1/D = Once every day. 
1/W = Once every week. 

2D/W = Two days a week. 
1/M = Once every month. 
1/Y = Once every year. 

8H-C = A flow proportional composite sample collected manually or automatically, and discretely or continuously, for the entire discharge of the 
monitored 4-hour period. Where discrete sampling is employed, the permittee shall collect a minimum of four (4) aliquots for compositing. 
Discrete sampling may be flow proportioned either by varying the time interval between each aliquot or the volume of each aliquot. Time 
composite samples consisting of a minimum four (4) grab samples obtained at hourly or smaller intervals may be collected where the permittee 
demonstrates that the discharge flow rate (gallons per minute) does not vary by 10% or more during the monitored discharge. 

Grab = An individual sample collected over a period of time not to exceed 15-minutes. 

a. TSS shall be expressed as two significant figures. 

b. Samples shall be collected between 10:00 a.m. and 4:00 p.m. 

c. Sampling shall be conducted during Jan-May or Sep-Dec of each year. 

d. Total Nitrogen = Sum of TKN plus Nitrate+Nitrite 

e. See Section 20.a. for more information on the Nutrient Calculations. 
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20. Other Permit Requirements: 

a) Part I B. of the permit contains additional chlorine monitoring requirements, quantification levels and 
compliance reporting instructions. 
9VAC25-31 -190.L.4.C. requires an arithmetic mean for measurement averaging and 9VAC25-31 -220.D 
requires limits be imposed where a discharge has a reasonable potential to cause or contribute to an in-stream 
excursion of water quality criteria. Specific analytical methodologies for toxics are listed in this permit section 
as well as quantification levels (QLs) necessary to demonstrate compliance with applicable permit limitations or 
for use in future evaluations to determine i f the pollutant has reasonable potential to cause or contribute to a 
violation. Required averaging methodologies are also specified. 

The calculations for the Nitrogen and Phosphorus parameters shall be in accordance with the calculations set 
forth in 9VAC25-820 General Virginia Pollutant Discharge Elimination System (VPDES) Watershed Permit 
Regulation for Total Nitrogen and Total Phosphorus Discharges and Nutrient Trading in the Chesapeake Bay 
Watershed in Virginia. §62.1-44.19:13 of the Code of Virginia defines how annual nutrient loads are to be 
calculated; this is carried forward in 9VAC25-820-70. As annual concentrations (as opposed to loads) are 
limited in the individual permit, these reporting calculations are intended to reconcile the reporting calculations 
between the permit programs, as the permittee is collecting a single set of samples for the purpose of 
ascertaining compliance with two permits. 

21. Other Special Conditions: 

a) 95% Capacity Reopener. The VPDES Permit Regulation at 9VAC25-31 -200.B.4 requires all POTWs and 
PVOTWs develop and submit a plan of action to DEQ when the monthly average influent flow to their 
sewage treatment plant reaches 95% or more of the design capacity authorized in the permit for each month 
of any three consecutive month period. The facility is a PVOTW. 

b) Indirect Dischargers. Required by VPDES Permit Regulation 9VAC25-31 -200 B. 1 and B.2 for POTWs and 
PVOTWs that receive waste from someone other than the owner of the treatment works. 

c) O&M Manual Requirement. Required by the Code of Virginia at §62.1-44.19; the Sewage Collection and 
Treatment Regulations at 9VAC25-790; and the VPDES Permit Regulation at 9VAC25-31-190.E. The 
permittee shall maintain a current Operations and Maintenance (O&M) Manual. The permittee shall operate 
the treatment w works in accordance with the O&M Manual and shall make the O&M Manual available to 
Department personnel for review upon request. Any changes in the practices and procedures followed by the 
permittee shall be documented in the O&M Manual within 90 days of the effective date of the changes. Non
compliance with the O&M Manual shall be deemed a violation of the permit. 

d) CTC, CTO Requirement. The Code of Virginia at § 62.1-44.19 and the Sewage Collection and Treatment 
Regulation at 9VAC25-790 require that all treatment works treating wastewater obtain a Certificate to 
Construct prior to commencing construction and to obtain a Certificate to Operate prior to commencing 
operation of the treatment works. 

e) Licensed Operator Requirement. The Code of Virginia at §54.1-2300 et seq ., the VPDES Permit Regulation 
at 9VAC25-31-200 C, and the Rules and Regulations for Waterworks and Wastewater Works Operators at 
18VAC160-20-10 et seq. require licensure of operators. This facility requires a Class III operator. 



VfJJES FhKMl l FKUUKAM t ACT SribEl 
VA0024121 

PAGE 15 of 18 

f) Reliability Class. The Sewage Collection and Treatment Regulations at 9VAC25-790 require sewage 
treatment works to achieve a certain level of reliability in order to protect water quality and public health 
consequences in the event of component or system failure. Reliability means a measure of the ability of the 
treatment works to perform its designated function without failure or interruption of service. The facility is 
required to meet a Reliability Class of I due to the presence of public water supply intake downstream of the 
discharge. 

g) Sludge Reopener. The VPDES Permit Regulation at 9VAC25-31 -220.C. requires all permits issued to 
treatment works treating domestic sewage (including sludge-only facilities) include a reopener clause 
allowing incorporation of any applicable standard for sewage sludge use or disposal promulgated under 
Section 405(d) ofthe CWA. 

h) Sludge Use and Disposal. The VPDES Permit Regulation at 9VAC25-31-100.P; 220.B.2. and 420 through 
720 and 40 CFR Part 503 require all treatment works treating domestic sewage to submit information on their 
sludge use and disposal practices and to meet specified standards for sludge use and disposal. The facility 
includes a treatment works treating domestic sewage. 

i) Nutrient Offsets. The Virginia General Assembly, in their 2005 session, enacted a new Article 4.02 
(Chesapeake Bay Watershed Nutrient Credit Exchange Program) to the Code of Virginia to address nutrient 
loads to the Bay. Section 62.1-44.19:15 sets forth the requirements for new and expanded dischargers, which 
are captured by the requirements of the law, including the requirement that non-point load reductions 
acquired for the purpose of offsetting nutrient discharges be enforced through the individual VPDES permit. 

j ) E3/E4. 9VAC25-40-70 B authorizes DEQ to approve an alternate compliance method to the technology-
based effluent concentration limitations as required by subsection A of this section. Such alternate 
compliance method shall be incorporated into the permit of an Exemplary Environmental Enterprise (E3) 
facility or an Extraordinary Environmental Enterprise (E4) facility to allow the suspension of applicable 
technology-based effluent concentration limitations during the period the E3 or E4 facility has a fully 
implemented environmental management system that includes operation of installed nutrient removal 
technologies at the treatment efficiency levels for which they were designed. 

k) Nutrient Reopener. 9VAC25-40-70 A authorizes DEQ to include technology-based annual concentration 
limits in the permits of facilities that have installed nutrient control equipment, whether by new construction, 
expansion or upgrade. 9VAC25-31-390 A authorizes DEQ to modify VPDES permits to promulgate 
amended water quality standards. 

1) TMDL Reopener. This special condition is to allow the permit to be reopened i f necessary to bring it 
into compliance with any applicable TMDL that may be developed and approved for the receiving 
stream. 

22. Permit Section Part I I . Part II of the permit contains standard conditions that appear in all VPDES Permits. In 
general, these standard conditions address the responsibilities of the permittee, reporting requirements, testing 
procedures and records retention. 

23. Changes to the Permit from the Previously Issued Permit: 

a) Special Conditions: None 

b) Monitoring and Effluent Limitations: 
1) The copper limits have been removed based on the results of a WER study reviewed and approved by 

DEQ in January 2013. 
2) Monitoring for E. coli has been increased from a frequency of twice per month to once per week at the 

0.395 MGD design flow tier and two days per week at the 0.0495 MGD design flow tier. 
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3) Chlorine monitoring has been removed from the permit due to removal of chlorine disinfection and the 
installation of UV disinfection. 

4) Monitoring for influent oil and grease has been changed from twice per year to once per year. 
5) Monitoring and/or analysis for Nitrate+Nitrite, as N, TKN, Total Nitrogen, Total Nitrogen - Year to 

Date, Total Phosphorus, and Total Phosphorus Year to Date has changed from twice per month to once 
per month at the 0.0495 MGD Design Flow Tier in accordance with current DEQ Guidance. 

c) Other: 
1) Part I I of the permit has been updated to include VELAP language. 

23. Variances/Alternate Limits or Conditions: None 

24. Public Notice Information: 

First Public Notice Date: January 8, 2014 Second Public Notice Date: January 15, 2014 

Public Notice Information is required by 9VAC25-31-280 B. All pertinent information is on file and may be inspected, 
and copied by contacting the: DEQ Northern Regional Office, 13901 Crown Court, Woodbridge, VA 22193, Telephone 
No. (703) 583-3837, anna.westernik@deq.virginia.gov. See Attachment 13 for a copy of the public notice document. 

Persons may comment in writing or by email to the DEQ on the proposed permit action, and may request a public 
hearing, during the comment period. Comments shall include the name, address, and telephone number of the writer 
and of all persons represented by the commenter/requester, and shall contain a complete, concise statement of the 
factual basis for comments. Only those comments received within this period will be considered. The DEQ may decide 
to hold a public hearing, including another comment period, if public response is significant and there are substantial, 
disputed issues relevant to the permit. Requests for public hearings shall state 1) the reason why a hearing is requested; 
2) a brief, informal statement regarding the nature and extent of the interest of the requester or of those represented by 
the requester, including how and to what extent such interest would be directly and adversely affected by the permit; 
and 3) specific references, where possible, to terms and conditions of the permit with suggested revisions. Following 
the comment period, the Board will make a determination regarding the proposed permit action. This determination 
will become effective, unless the DEQ grants a public hearing. Due notice of any public hearing will be given. The 
public may request an electronic copy of the draft permit and fact sheet or review the draft permit and application at the 
DEQ Northern Regional Office by appointment. 

25. Additional Comments: 

a) Previous Board Actions: 
The following is a brief history of DEQ State Water Control Board Actions: 

On December 14, 2011, the Madeira School entered into an amendment ofthe March 2006 consent order with 
DEQ; this order is still in effect. This order requires that the school complete a WER Study in response to the 
copper limitation violations and incorporate the results of the WER Study into the permit. Additionally, the 
order states that the treatment plant shall be operated in a workman-like manner (Attachment 8). Permit 
copper limits were suspended after the order was signed. 
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The Madeira School WWTP entered into a consent order with DEQ on March 17, 2006. This order required 
that the school complete a sewer line connection to Fairfax County or construct a new sewage treatment plant. 
In accordance with this consent order, the Madeira School submitted plans and specifications for the 
construction of a new wastewater treatment plant to DEQ-NRO Office of Wastewater Engineering staff on 
February 1, 2008. These plans and specifications were approved by DEQ on May 30,2008. The Certificate to 
Operate for the new sewage treatment plant was issued on June 9, 2010. 

Violations of chlorine and ammonia (due to operator error) were found in September 2002. Ammonia 
violations were found in December 2002. Ammonia violations were found in September and November 2003. 
Violations of ammonia and BOD were found in December 2003. BOD violations were found in January and 
March 2004. Ammonia violations were present in April and May 2004. The case was referred to enforcement 
in July 2004. 

This facility was referred to enforcement in March 2002 due to violations of the limits for BOD, TSS, and 
ammonia found in their VPDES permit. Repairs were made to the diffusers in the sludge digester, the drain 
line, and the recirculation pump. The system was monitored for two months and returned to compliance. The 
case was de-referred in April 2002. 

This facility was referred to DEQ enforcement in March 1997. The wastewater treatment plant was upgraded 
in September 1997 to resolve problems with BOD, ammonia, sludge, and TSS. The upgrade consisted of 
installing a new trickling filter, a new pumping system, and a reserve break point chlorination system. The case 
was de-referred in October 1998. 

Staff Comments: 
Ernie Aschenbach of the Virginia Department of Game and Inland Fisheries (VDGIF) reviewed the 2013 
permit application for Madeira School on July 31, 2013 and stated the following: "According to our records, 
Difficult Run is a designated Threatened and Endangered (T&E) species water for the state Threatened (ST) 
wood turtle. In general, we recommend and support ultraviolet (UV) disinfection rather than chlorination 
disinfection. We support the continued dechlorination of effluent. Provided the applicant adheres to the 
effluent characteristics identified in the permit application, we do not anticipate the issuance of this permit to 
result in adverse impact to T&E species waters or their associated species." 

Alii Baird ofthe Virginia Department of Conservation and Recreation reviewed the 2013 permit application for 
Madeira School on July 18, 2013. In the review, Ms. Baird stated that due to the legal status ofthe Wood 
Turtle, DCR recommends coordination with VDGIF to ensure compliance with the Virginia Endangered 
Species Act. Ms. Baird copied Amy Ewing of VDGIF on the correspondence, which can be found in the permit 
reissuance file. 

Mr. Brett Hillman of the U.S. Fish and Wildlife Service review the 2013 permit application on October 21, 
2013 and stated the following: "Based on the project description and location, it appears that no impacts to 
federally listed species or designated critical habitat will occur, and we have no further comment." 

Public Comment: No comments were received during the public notice period. 
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Attachments 

Attachment 1 - Facility Schematic/Diagram 

Attachment 2 Falls Church Topographic Map - #204D 

Attachment 3 - Site Visit Memorandum Dated July 18, 2013 

Attachment 4 - Planning Statement for Madeira School dated February 3, 2014 

Attachment 5 Derivation of 90th Percentile pH and Temperature Values 

Attachment 6 - VA Freshwater Water Quality Criteria and Wasteload Allocations 

Attachment 7 - Summary of Copper Monitoring Data from March 2009 to September 2013 

Attachment 8 - Appendix A, Schedule A of the Consent Special Order dated December 14,2011 

Attachment 9- Final Streamlined WER Report and the DEQ Review Memorandum Dated January 24, 2013 

Attachment 10 - Derivation of Effluent Limits 

Attachment 11 - Stream Model 

Attachment 12 - Excerpt of 2008 Benthic TMDL for Difficult Run 

Attachment 13 Public Notice 
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VIRGINIA DEPARTMENT OF 
ENVIRONMENTAL QUALITY 

TO: File 

FROM: Anna Westernik, Water Permit Writer 

DATE: July 18, 2013 

SUBJECT: July 1, 2013 Site Inspection ofthe Madeira School STP (VA0024121) 

I met with ESS and Madeira School staff at the Madeira School STP on July 1, 2013 as part of the perm it reissuance. 
David Campbell from ESS and Bob Vogel with the school provided a brief tour of the facility. The facility is located 
below the school grounds near the Potomac River. 

Sewage influent flows via gravity from the collection system to the headwords ofthe sewage treatment plant. Preliminary 
treatment at the headwords consists of solids removal through an automatic barscreen with a manual barscreen backup. 
From the barscreen, flow enters the equalization basin where soda ash is fed. 

There are two pumps in the equalization basin that split the sewage flow through a junction box to 5 aeration treatment 
trains, with 10 basins total. The RAS is fed into the first aeration treatment train. After secondary treatment, the sewage is 
sent to two clarifiers and filtration. The filters are backwashed daily. Filtrate is sent to the head ofthe plant. 

Flow is metered after filtration and sent to two UV banks for disinfection. Only one is in operation. The current intensity 
is 3.5 mW/cm2. Grab samples are collected after UV disinfection and composite samples are taken at the outfall. The 
current flow on this date is 26,000 gpd. Only summer camp is in session. 

The unnamed tributary to Difficult Run at the discharge location consists of approximately a 50:50 pool and riffle ratio. 
The water was clear. Crayfish and caddisflies were observed in the pool. Difficult Run itself was very muddy. However, 
there have been significant recent rain events. " ' 
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To: Anna Westernik 
From: Jennifer Carlson 

Date: February 3, 2014 
Subject: Permit Planning Statement for the Madeira School WWTP 

Permit Number: VA0024121 

Information for Outfall 001: : , \ " / . " . - . ,4 ly . . / ' 

Discharge Type: Municipal 
Discharge Flow: 0.0495 MGD . , '• t 

• Receiving Stream: UT of Difficult Run . ' ' ' 
Latitude / Longitude: • 38° 58'18.6";-77° 14'7.4" ' ' . 
Rivermile: 0.2 . ! v . ' . 
Streamcode: laXGF 
Waterbody: VAN-A11R 
Water Quality Standards: Class III, Section 8. Special Standards: PWS 
Drainage Area: .v. 0.0455 mi 2 

1. Please provide water quality monitoring information for the receiving stream segment. If there is not 
monitoring information for the receiving stream segment, please provide information on the nearest 
downstream monitoring station, including how far downstream the monitoring station is from the outfall. 

This facility discharges into an unnamed tributary to Difficult Run (laXGF). There is no DEQ water quality 
monitoring station on this unnamed tributary. The nearest DEQ monitoring station is laDIF000.86, which 
is located on Difficult Run at the Route 193 bridge crossing. (Note: This station is located upstream from 
where the Unnamed Tributary (XGF) enters Difficult Run. However, laDIF000.86 is used to assess the 
water quality on Difficult Run at the confluence with the unnamed tributary, laXGF). Station laDIF000.86 
is located approximately 0.88 rivermiles from Outfall 001. The following is the water quality summary for 
this portion of Difficult Run, as taken from the 2012 Integrated Assessment: 

Class III, Section 8, special stds. PWS. 

Monitoring stations located on this segment of Difficult Run: 
• DEQ ambient, biological, and sediment monitoring station laDIF000.86, at Route 193 
• DEQ biological monitoring station laDIF000.80, downstream of Route 193 
• USGSgage station 016246000 

The fish consumption use is categorized as impaired due to a Virginia Department of Health, Division of 
Health Hazards Control, PCB fish consumption advisory and for heptachlor epoxide based on fish tissue 
monitoring. The impairment for the fish consumption use based on heptachlor epoxide in fish tissue 
was first listed in 2006 and will continue to stand as there has been no additional data collected for this 
parameter. Additionally, there was an exceedance ofthe water quality criterion based tissue value (TV) 
of 300 ppb for mercury in American eel (2004), and an exceedance of the water quality criterion based 
tissue value (TV) of 110 ppb for total chlordane in American eel (2004), both of which are noted by an 
observed effect for the fish consumption use. 
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Biological monitoring finds a benthic macroinvertebrate impairment, resulting in an impaired 
classification for the aquatic life use. Additionally, the data collected by the citizen monitoring group 
indicate that a water quality issue may exist; however, the methodology and/or data quality has not 
been approved for such a determination. Citizen monitoring finds a medium probability of adverse 
conditions for biota. A benthic TMDL has been completed and approved for Difficult Run. 

The recreation, public water supply and wildlife uses are considered fully supporting. 

2. Does this facility discharge to a stream segment on the 303(d) list? 

No. 

3. Are there any downstream 303(d) listed impairments that are relevant to this discharge? If yes, please fill 
out Table B. 

Table B. Information on Downstream 303(d) Impairments and TMDLs 

' . ^ a t e r l w d ^ ; 
Name 

. Impaired 

I^.^Use- ' * , , .Cause; " ^ * 
Distance 

From 

Outfal l 

TMDL , 

completed 
i WLA ' : 

' 4 

Basis fo r 

$ f ^ w M # 
*'«f TMDL % 
. Schedule 

' ** i t 

Impairment Information in the 2012 integrated Report 

Difficult Run 

Aquatic Life 
Benthic 

Macroinvertebrates: 
Sediment 

0.2 miles Yes 

2.3 
tons/year 

of 
sediment 

Max Permitted 
Design Flow 

(0.0495 MGD) 
and TSS 

Concentration 
(30mg/L) 

Completed 
in 2008 

Difficult Run 
Fish 

Consumption 
PCBs in Fish Tissue 0.2 miles No N/A N/A 2018 

Difficult Run 

Fish 
Consumption 

Heptachlor Epoxide 0.2 miles No N/A N/A 2018 

This facility was also assigned a WLA of 8.62E+10 cfu/year of E. coli in the Difficult Run Bacteria TMDL 
that was approved by EPA on 11/7/2008. The segment of Difficult Run located 0.2 miles downstream 
of Outfall 001 was previously listed with a recreation use impairment. In the 2012 Integrated Report, 
the recreation use was impairment was delisted and the segment was classified as supporting the 
recreation use. The WLA established for this facility in the TMDL remains in effect. 

4. Is there monitoring or other conditions that Planning/Assessment needs in the permit? 

There is a PCB impairment in Difficult Run. However, DEQ Staff has concluded that low-level PCB 
monitoring is not warranted for this facility, as it is a small wastewater treatment facility and is unlikely 
to discharge any PCBs. 

There is a completed downstream TMDL for the aquatic life use impairment for the Chesapeake Bay. 
However, the Bay TMDL and the WLAs contained within the TMDL are not addressed in this planning 
statement. 



Fact Sheet Requirementŝ Please provide information regarding any drinking water intakes located within 
aSmile radius ofthe discharge point. 

There are several drinking water intakes within 
noted that all of these intakes are located on the Potomac River̂ upstream from where Difficult Run 
flows into the Potomac River. 

GreatFallslntake^OnderDCWASA 
Rockville Intake 
WSC Intake 



pH/Temp Effluent Data 

Madeira School WWTP (VA0024121) 

January 2011 - December 2012 

1/1/2011 7.10 9.6 

1/2/2011 7.57 5.5 

1/3/2011 7.41 5.3 

1/4/2011 7.61 5.2 

1/5/2011 7.43 5.9 

1/6/2011 7.41 6.0 

1/7/2011 7.42 6.6 

1/8/2011 7.54 6.6 

1/9/2011 7.58 5.9 

1/10/2011 7.60 4.2 

1/11/2011 7.74 5.1 

1/12/2011 7.51 5.0 

1/13/2011 7.80 5.4 

1/14/2011 7.82 4.9 

1/15/2011 7.69 5.6 

1/16/2011 7.51 6.3 

1/17/2011 7.87 6.2 

1/18/2011 7.37 6.3 

1/19/2011 7.62 6.7 

1/20/2011 7.50 6.9 

1/21/2011 7.81 6.8 

1/22/2011 7.63 6.8 

1/23/2011 7.82 5.3 

1/24/2011 7.62 5.0 

1/25/2011 7.53 5.4 

1/26/2011 7.60 5.8 

1/27/2011 7.50 6.2 

1/28/2011 7.84 6.0 

1/29/2011 7.30 5.7 

1/30/2011 7.56 5.4 

1/31/2011 7.57 6.0 

2/1/2011 7.62 5.3 

2/2/2011 7.78 6.3 

2/3/2011 7.61 6.3 

2/4/2011 7.71 5.2 

2/5/2011 7.36 6.1 

2/6/2011 7.30 6.0 

2/7/2011 7.66 6.3 

2/8/2011 7.60 6.5 

2/9/2011 7.70 5.9 

2/10/2011 7.50 5.8 

2/11/2011 7.65 4.9 

2/12/2011 7.88 4.9 

1 Attachment 5 



pH/Temp Effluent Data 

Madeira School WWTP (VA0024121) 

January 2011 - December 2012 

2/13/2011 7.31 5.3 

2/14/2011 7.71 6,3 

2/15/2011 7.60 6.6 

2/16/2011 7.66 6.4 

2/17/2011 7.68 7.1 

2/18/2011 7.69 8.4 

2/19/2011 8.11 8.2 

2/20/2011 8.03 10.5 

2/21/2011 7.91 7.9 

2/22/2011 7.71 6.9 

2/23/2011 7.62 6.9 

2/24/2011 7.61 6.7 

2/25/2011 7.67 7.5 

2/26/2011 7.26 7.6 

2/27/2011 7.20 8.1 

2/28/2011 7.84 8.6 

3/1/2011 7.58 8.3 

3/2/2011 7.46 8.4 

3/3/2011 7.60 9.1 

3/4/2011 7.56 8.8 

3/5/2011 7.50 10.6 

3/6/2011 7.56 10.6 

3/7/2011 7.51 9.5 

3/8/2011 7.53 10.7 

3/9/2011 7.50 10.4 

3/10/2011 7.65 11.1 

3/11/2011 7.48 11.6 

3/12/2011 7.45 9.1 

3/13/2011 7.97 9.5 

3/14/2011 7.56 12.1 

3/15/2011 7.60 11.0 

3/16/2011 7.58 11.2 

3/17/2011 7.66 11.2 

3/18/2011 7.57 13.3 

3/19/2011 8.11 11.4 

3/20/2011 7.68 10.9 

3/21/2011 7.67 11.6 

3/22/2011 7.58 11.9 

3/23/2011 7.49 12.0 

3/24/2011 7.65 11.5 

3/25/2011 7.56 10.4 

3/26/2011 7.49 10.2 

3/27/2011 7.70 9.7 

3/28/2011 7.68 9.5 

2 



pH/Temp Effluent Data 

Madeira School WWTP (VA0024121) 

January 2011 - December 2012 

3/29/2011 7.52 9.4 

3/30/2011 7.35 10.2 

3/31/2011 7.53 10.4 

4/1/2011 7.58 10.7 

4/2/2011 7.65 11.3 

4/3/2011 7.51 11.4 

4/4/2011 7.59 11.5 

4/5/2011 7.44 12.9 

4/6/2011 7.61 12.7 

4/7/2011 7.67 13.3 

4/8/2011 7.65 13.4 

4/9/2011 7.33 13.1 

4/10/2011 8.08 20.1 

4/11/2011 7.64 14.3 

4/12/2011 7.53 15.2 

4/13/2011 7.56 15.6 

4/14/2011 7.62 15.1 

4/15/2011 7.71 15.1 

4/16/2011 7.56 15.1 

4/17/2011 7.47 15.0 

4/18/2011 7.64 15.4 

4/19/2011 7.85 16.8 

4/20/2011 7.54 16.0 

4/21/2011 7.55 16.5 

4/22/2011 7.90 16.9 

4/23/2011 7.41 18.0 

4/24/2011 7.56 18.1 

4/25/2011 7.77 19.0 

4/26/2011 7.55 19.3 

4/27/2011 7.73 19.7 

4/28/2011 7.63 20.4 

4/29/2011 7.94 19.8 

4/30/2011 8.00 18.6 

5/1/2011 7.62 18.6 

5/2/2011 7.81 17.6 

5/3/2011 7.56 19.2 

5/4/2011 7.66 19.5 

5/5/2011 7.66 17.8 

5/6/2011 7.90 17.4 

5/7/2011 7.95 23.1 

5/8/2011 7.89 20.8 

5/9/2011 7.67 18.3 

5/10/2011 7.58 18.4 

5/11/2011 7.62 20.1 
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pH/Temp Effluent Data 

Madeira School WWTP (VA0024121) 

January 2011 - December 2012 

5/12/2011 7.59 18.3 

5/13/2011 7.28 18.7 

5/14/2011 7.94 18.7 

5/15/2011 7.83 19.1 

5/16/2011 7.97 19.5 

5/17/2011 7.63 19.5 

5/18/2011 7.71 19.9 

5/19/2011 7.77 19.6 

5/20/2011 7.72 19.3 

5/21/2011 7.68 19.9 

5/22/2011 7.75 19.8 

5/23/2011 7.62 20.4 

5/24/2011 7.49 21.0 

5/25/2011 7.57 21.5 

5/26/2011 7.56 21.8 

5/27/2011 7.55 23.1 

5/28/2011 7.55 22.7 

5/29/2011 7.59 22.9 

5/30/2011 7.61 22.8 

5/31/2011 7.67 23.4 

6/1/2011 7.66 24.1 

6/2/2011 7.66 23.7 

6/3/2011 7.78 22.7 

6/4/2011 7.58 22.1 

6/5/2011 7.80 22.5 

6/6/2011 7.90 22.0 

. 6/7/2011 7.92 22.3 

6/8/2011 7.84 22.4 

6/9/2011 7.70 23.2 

6/10/2011 7.86 23.5 

6/11/2011 7.92 23.8 

6/12/2011 7.86 23.8 

6/13/2011 7.61 23.3 

6/14/2011 7.68 22.4 

6/15/2011 7.73 21.8 

6/16/2011 7.69 21.7 

6/17/2011 7.62 21.8 

6/18/2011 7.45 22.4 

6/19/2011 7.50 22.7 

6/20/2011 7.62 22.4 

6/21/2011 7.61 22.5 

6/22/2011 7.59 22.9 

6/23/2011 7.60 23.4 

6/24/2011 7.85 23.5 

4 



pH/Temp Effluent Data 

Madeira School WWTP (VA0024121) 

January 2011 - December 2012 

6/25/2011 7.62 23.5 

6/26/2011 7.67 22.9 

6/27/2011 7.68 22.9 

6/28/2011 7.55 23.1 

6/29/2011 7.81 23.4 

6/30/2011 7.62 23.1 

7/1/2011 7.65 23.0 

7/2/2011 6.98 22.9 

7/3/2011 7.50 24.4 

7/4/2011 7.63 23.6 

7/5/2011 7.65 23.7 

7/6/2011 7.75 24.2 

7/7/2011 7.67 24.3 

7/8/2011 7.60 24.5 

7/9/2011 7.82 24.5 

7/10/2011 7.87 24.6 

7/11/2011 7.65 24.7 

7/12/2011 7.77 24.9 

7/13/2011 7.75 25.2 

7/14/2011 7.69 24.6 

7/15/2011 7.80 24.1 

7/16/2011 7.88 23.6 

7/17/2011 7.49 23.7 

7/18/2011 7.75 24.1 

7/19/2011 7.88 24.6 

7/20/2011 7.65 25.1 

7/21/2011 7.64 25.6 

7/22/2011 7,67 26.2 

7/23/2011 6.94 26.8 

7/24/2011 6.77 27.2 

7/25/2011 7.60 26.5 

7/26/2011 7.57 26.2 

7/27/2011 7.58 26.0 

7/28/2011 7.65 25.7 

7/29/2011 7.63 26.0 

7/30/2011 7.84 26.3 

7/31/2011 7.90 26.0 

8/1/2011 7.69 25.8 

8/2/2011 7.71 25.3 

8/3/2011 7.70 25.8 

8/4/2011 7.89 25.6 

8/5/2011 7.68 25.3 

8/6/2011 7.86 25.5 

8/7/2011 7.79 25.8 
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pH/Temp Effluent Data 

Madeira School WWTP (VA0024121) 

January 2011 - December 2012 

8/8/2011 7.65 25.7 

8/9/2011 7.78 25.6 

8/10/2011 7.82 25.3 

8/11/2011 7.67 24.7 

8/12/2011 7.69 24.2 

8/13/2011 7.60 24.1 

8/14/2011 7.92 24.4 

8/15/2011 7.67 24.1 

8/16/2011 7.86 23.8 

8/17/2011 7.98 23.6 

8/18/2011 7.66 23.8 

8/19/2011 7.71 23.6 

8/20/2011 7.88 23.7 

8/21/2011 7.60 24.1 

8/22/2011 7.69 23.8 

8/23/2011 7.85 23.2 

8/24/2011 7.94 22.6 

8/25/2011 7.80 23.0 

8/26/2011 7.69 23.9 

8/27/2011 7.66 23.7 

8/28/2011 7.93 23.2 

8/29/2011 7.84 22.8 

8/30/2011 7.75 22.2 

8/31/2011 7.84 22.0 

9/1/2011 8.01 22.3 

9/2/2011 7.81 22.6 

9/3/2011 7.45 22.9 

9/4/2011 7.61 23.4 

9/5/2011 7.64 23.9 

9/6/2011 7.68 23.7 

9/7/2011 7.64 23.3 

9/8/2011 7.57 24.4 

9/9/2011 7.63 23.6 

9/10/2011 7.62 23.7 

9/11/2011 7.67 23.8 

9/12/2011 7.67 23.6 

9/13/2011 7.68 23.6 

9/14/2011 7.63 23.8 

9/15/2011 7.61 24.0 

9/16/2011 7.66 22.6 

9/17/2011 7.53 21.8 

9/18/2011 7.22 21.4 

9/19/2011 7.60 21.2 

9/20/2011 7.61 21.3 

6 



pH/Temp Effluent Data 

Madeira School WWTP (VA0024121) 

January 2011 - December 2012 

9/21/2011 7.62 21.9 

9/22/2011 7.67 22.8 

9/23/2011 7.65 23.2 

9/24/2011 7.67 23.4 

9/25/2011 7.92 23.4 

9/26/2011 7.66 23.6 

9/27/2011 7.62 23.8 

9/28/2011 7.62 23.8 

9/29/2011 7.69 23.7 

9/30/2011 7.73 23.0 

10/1/2011 7.85 22.1 

10/2/2011 7.66 20.7 

10/3/2011 7.64 19.4 

10/4/2011 7.64 19.2 

10/5/2011 7.68 19.2 

10/6/2011 7.67 19.0 

10/7/2011 7.72 18.9 

10/8/2011 7.87 18.9 

10/9/2011 7.71 18.9 

10/10/2011 7.72 19.2 

10/11/2011 7.82 19.9 

10/12/2011 7.81 20.4 

10/13/2011 7.70 20.6 

10/14/2011 7.58 21.1 

10/15/2011 7.51 20.5 

10/16/2011 7.98 19.1 

10/17/2011 7.77 19.4 

10/18/2011 7.49 19.1 

10/19/2011 7.52 19.7 

10/20/2011 7.58 19.7 

10/21/2011 7.58 18.6 

10/22/2011 7.55 18.5 

10/23/2011 7.59 17.9 

10/24/2011 7.49 17.6 

10/25/2011 7.58 17.5 

10/26/2011 7.62 17.6 

10/27/2011 7.57 17.9 

10/28/2011 7.87 17.2 

10/29/2011 7.36 17.4 

10/30/2011 7.56 20.4 

10/31/2011 7.80 14.6 

11/1/2011 7.60 14.7 

11/2/2011 7.46 14.7 

11/3/2011 7.62 15.0 
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pH/Temp Effluent Data 

Madeira School WWTP (VA0024121) 

January 2011 - December 2012 

11/4/2011 7.55 15.3 

11/5/2011 7.74 14.9 

11/6/2011 7.72 13.9 

11/7/2011 7.66 14.5 

11/8/2011 7.73 14.4 

11/9/2011 7.72 14.5 

11/10/2011 7.60 15.4 

11/11/2011 7.73 14.7 

11/12/2011 7.73 13.7 

11/13/2011 7.86 14.2 

11/14/2011 7.68 14.5 

11/15/2011 7.54 15.6 

11/16/2011 7.60 16.5 

11/17/2011 7.57 16.0 

11/18/2011 7.77 14.9 

11/19/2011 7.46 16.4 

11/20/2011 7.55 14.3 

11/21/2011 7.45 14.9 

11/22/2011 7.68 14.8 

11/23/2011 7.99 15.0 

11/24/2011 7.91 19.0 

11/25/2011 7.53 19.0 

11/26/2011 7.56 19.0 

11/27/2011 7.54 19.2 

11/28/2011 7.57 13.5 

11/29/2011 7.47 14.2 

11/30/2011 7.64 14.0 

12/1/2011 7.67 13.1 

12/2/2011 7.42 12.8 

12/3/2011 7.67 12.5 

12/4/2011 7.46 12.3 

12/5/2011 7.63 12.8 

12/6/2011 7.38 13.7 

12/7/2011 7.37 14.9 

12/8/2011 7.35 14.3 

12/9/2011 7.48 13.3 

12/10/2011 7.32 13.4 

12/11/2011 7.96 11.7 

12/12/2011 7.47 11.2 

12/13/2011 7.39 10.8 

12/14/2011 7.44. 11.0 

12/15/2011 7.54 11.6 

12/16/2011 7.51 12.4 

12/17/2011 7.49 11.9 



pH/Temp Effluent Data 

Madeira School WWTP (VA0024121) 

January 2011 - December 2012 

12/18/2011 7.49 11.0 

12/19/2011 7.73 10.5 

12/20/2011 7.54 10.9 

12/21/2011 7.57 11.3 

12/22/2011 7.56 11.7 

12/23/2011 7.55 11.7 

12/24/2011 7.53 11.7 

12/25/2011 7.63 12.8 

12/26/2011 7.37 9.4 

12/27/2011 7.76 9.8 

12/28/2011 7.66 7.6 

12/29/2011 7.69 8.6 

12/30/2011 7.71 8.5 

12/31/2011 7.90 11.7 

1/1/2012 7.95 9.0 

1/2/2012 7.62 8.8 

1/3/2012 7.70 7.8 

1/4/2012 7.50 6.7 

1/5/2012 7.35 7.5 

1/6/2012 7.41 8.1 

1/7/2012 7.55 9.2 

1/8/2012 7.90 11.2 

1/9/2012 7.52 9.8 

1/10/2012 7.55 9.6 

1/11/2012 7.42 9.6 

1/12/2012 7.53 10.8 

1/13/2012 7.59 10.9 

1/14/2012 7.56 10.3 

1/15/2012 7.58 9.4 

1/16/2012 7.54 8.4 

1/17/2012 7.43 9.3 

1/18/2012 7.63 9.7 

1/19/2012 7.77 9.0 

1/20/2012 7.61 9.2 

1/21/2012 7.63 9.7 

1/22/2012 7.63 9.0 

1/23/2012 7.82 8.4 

1/24/2012 7.73 9.3 

1/25/2012 7.47 10.0 

1/26/2012 7.65 10.4 

1/27/2012 7.62 12.0 

1/28/2012 7.70 11.7 

1/29/2012 7.72 11.2 

1/30/2012 7.73 10.5 
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pH/Temp Effluent Data 

Madeira School WWTP (VA0024121) 

January 2011 - December 2012 

1/31/2012 7.82 10.6 

2/1/2012 7.79 11.5 

2/2/2012 7.75 12.4 

2/3/2012 7.81 11.8 

2/4/2012 8.02 10.6 

2/5/2012 7.82 10.9 

2/6/2012 7.94 10.3 

2/7/2012 8.05 10.9 

2/8/2012 7.80 10.7 

2/9/2012 7.53 10.3 

2/10/2012 7.73 10.6 

2/11/2012 7.64 11.0 

2/12/2012 7.56 9.8 

2/13/2012 7.73 9.1 

2/14/2012 7.72 9.2 

2/15/2012 7.76 9.7 

2/16/2012 7.92 10.0 

2/17/2012 8.03 10.2 

2/18/2012 7.76 19.0 

2/19/2012 8.03 10.2 

2/20/2012 8.23 9.1 

2/21/2012 7.86 9.5 

2/22/2012 7.89 9.9 

2/23/2012 7.92 10.8 

2/24/2012 7.78 12.1 

2/25/2012 8.11 11.0 

2/26/2012 8.06 10.7 

2/27/2012 7.81 10.8 

2/28/2012 7.71 11.2 

2/29/2012 7.81 11.3 

3/1/2012 7.88 12.3 

3/2/2012 7.81 12.1 

3/3/2012 6.81 13.5 

3/4/2012 7.65 12.7 

3/5/2012 7.73 11.5 

3/6/2012 7.73 10.9 

3/7/2012 7,78 11.2 

3/8/2012 7.79 12.3 

3/9/2012 7.75 12.9 

3/10/2012 7.63 12.9 

3/11/2012 7.82 12.1 

3/12/2012 7.71 12.6 

3/13/2012 7.74 13.7 

3/14/2012 7.75 14.8 
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pH/Temp Effluent Data 

Madeira School WWTP (VA0024121) 

January 2011 - December 2012 

3/15/2012 7.47 15.5 

3/16/2012 7.74 16.8 

3/17/2012 7.47 15.5 

3/18/2012 7.47 16.9 

3/19/2012 7.78 16.4 

3/20/2012 7.86 17.0 

3/21/2012 7.87 16.9 

3/22/2012 7.86 16.6 

3/23/2012 7.80 17.8 

3/24/2012 7.96 18.1 

3/25/2012 8.18 16.6 

3/26/2012 8.09 16.8 

3/27/2012 8.22 15.2 

3/28/2012 7.98 14.7 

3/29/2012 7.86 15.2 

3/30/2012 7.91 14.5 

3/31/2012 7.74 14.1 

4/1/2012 7.90 14.1 

4/2/2012 7.75 14.3 

4/3/2012 7.66 14.1 

4/4/2012 7.68 14.4 

4/5/2012 7.78 14.7 

4/6/2012 7.85 14.3 

4/7/2012 7.74 14.7 

4/8/2012 7.77 14.7 

4/9/2012 7.88 14.5 

4/10/2012 7.78 14.7 

4/11/2012 7.85 14.3 

4/12/2012 7.86 14.2 

4/13/2012 7.83 14.1 

4/14/2012 7.86 14.2 

4/15/2012 7.83 14.1 

4/16/2012 7.77 16.7 

4/17/2012 7.78 17.5 

4/18/2012 7.88 17.6 

4/19/2012 8.06 17.3 

4/20/2012 8.02 17.5 

4/21/2012 7.94 18.0 

4/22/2012 8.09 19.1 

4/23/2012 7.82 16.9 

4/24/2012 7.81 15.9 

4/25/2012 7.83 15.5 

4/26/2012 7.74 16.0 

4/27/2012 7.71 16.5 
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pH/Temp Effluent Data 

Madeira School WWTP (VA0024121) 

January 2011 - December 2012 

4/28/2012 7.70 18.4 

4/29/2012 7.58 19.5 

4/30/2012 7.79 16.1 

5/1/2012 7.71 16.6 

5/2/2012 7.58 17.8 

5/3/2012 7.69 18.2 

5/4/2012 7.87 19.0 

5/5/2012 7.75 19.3 

5/6/2012 7.85 19.6 

5/7/2012 7.66 19.6 

5/8/2012 7.93 19.3 

5/9/2012 7.75 19.8 

5/10/2012 7.88 19.4 

5/11/2012 7.94 18.6 

5/12/2012 7.94 18.5 

5/13/2012 7.95 19.4 

5/14/2012 8.03 19.4 

5/15/2012 7.92 19.8 

5/16/2012 7.94 20.3 

5/17/2012 8.08 20.3 

5/18/2012 8.02 19.8 

5/19/2012 7.93 19.7 

5/20/2012 8.15 20.0 

5/21/2012 7.89 20.5 

5/22/2012 7.98 20.8 

5/23/2012 8.00 21.0 

5/24/2012 8.04 21.3 

5/25/2012 8.04 21,8 

5/26/2012 8.16 22.3 

5/27/2012 8.11 22.6 

5/28/2012 8.07 22.6 

5/29/2012 8.05 22.9 

5/30/2012 8.14 23.1 

5/31/2012 8.09 22.9 

6/1/2012 8.17 22.9 

6/2/2012 8.29 22.6 

6/3/2012 7.54 22.1 

6/4/2012 8.13 21.5 

6/5/2012 8.09 21.0 

6/6/2012 8.12 20.3 

6/7/2012 8.09 20.3 

6/8/2012 8.12 20.2 

6/9/2012 8.12 20.3 

6/10/2012 8.12 20.2 
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pH/Temp Effluent Data 

Madeira School WWTP (VA0024121) 

January 2011 - December 2012 

6/11/2012 8.01 21.4 

6/12/2012 7.98 22.4 

6/13/2012 7.99 21.8 

6/14/2012 7.94 21.6 

6/15/2012 7.91 21.6 

6/16/2012 7.78 21.4 

6/17/2012 7.84 21.2 

6/18/2012 7.86 21.2 

6/19/2012 7.84 21.3 

6/20/2012 7.78 22.3 

6/21/2012 7.72 23.0 

6/22/2012 7.78 23.7 

6/23/2012 6.91 24.7 

6/24/2012 7.83 23.9 

6/25/2012 7.81 23.9 

6/26/2012 7.85 22.8 

6/27/2012 7.96 22.4 

6/28/2012 7.79 22.6 

6/29/2012 7.99 23.3 

6/30/2012 7.07 25.6 

7/1/2012 7.62 24.7 

7/2/2012 7.94 24.7 

7/3/2012 8.02 24.6 

7/4/2012 7.90 24.7 

7/5/2012 7.94 24.9 

7/6/2012 8.08 25.4 

7/7/2012 8.04 25.1 

7/8/2012 7.96 26.1 

7/9/2012 8.06 25.9 

7/10/2012 8.09 25.6 

7/11/2012 8.12 25.3 

7/12/2012 7.91 24.9 

7/13/2012 7.88 24.6 

7/14/2012 7.68 24.7 

7/15/2012 7.61 25.1 

7/16/2012 7.61 25.9 

7/17/2012 7.83 25.4 

7/18/2012 7.88 25.7 

7/19/2012 8.05 25.9 

7/20/2012 8.00 25.7 

7/21/2012 7.92 25.2 

7/22/2012 7.77 24.5 

7/23/2012 7.82 24.6 

7/24/2012 8.00 24.7 
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pH/Temp Effluent Data 

Madeira School WWTP (VA0024121) 

January 2011 - December 2012 

7/25/2012 7.98 24.4 

7/26/2012 7.92 24.4 

7/27/2012 7.73 24.9 

7/28/2012 7.61 20.8 

7/29/2012 7.76 20.7 

7/30/2012 7.82 25.0 

7/31/2012 8.02 25.2 

8/1/2012 7.97 25.1 

8/2/2012 7.87 25.1 

8/3/2012 7.92 25.6 

8/4/2012 7.64 25.9 

8/5/2012 7.70 26.1 

8/6/2012 7.85 26.2 

8/7/2012 7.82 26.1 

8/8/2012 7.93 26.0 

8/9/2012 7.82 25.7 

8/10/2012 7.94 25.4 

8/11/2012 7.93 25.3 

8/12/2012 7.93 25.7 

8/13/2012 7.92 24.5 

8/14/2012 7.89 24.8 

8/15/2012 8.09 24.9 

8/16/2012 7.97 24.4 

8/17/2012 7.98 24.3 

8/18/2012 7.93 24.3 

8/19/2012 7.83 23.8 

8/20/2012 7.80 23.4 

8/21/2012 7.78 22.9 

8/22/2012 7.68 23.0 

8/23/2012 7.71 22.9 

8/24/2012 7.74 23.3 

8/25/2012 6.69 20.7 

8/26/2012 7.92 20.7 

8/27/2012 7.81 23.4 

8/28/2012 7.81 23.7 

8/29/2012 7.83 23.4 

8/30/2012 7.87 23.3 

8/31/2012 7.98 23.6 

9/1/2012 7.70 24.2 

9/2/2012 7.79 24.6 

9/3/2012 7.91 24.8 

9/4/2012 7.98 24.9 

9/5/2012 7.89 25.2 

9/6/2012 7.82 25.4 
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pH/Temp Effluent Data 

Madeira School WWTP (VA0024121) 

January 2011 - December 2012 

9/7/2012 7.94 25.4 

9/8/2012 7.77 25.7 

9/9/2012 7.75 25.4 

9/10/2012 8.01 23.8 

9/11/2012 7.87 22.9 

9/12/2012 7.89 22.5 

9/13/2012 7.91 22.4 

9/14/2012 8.05 22.2 

9/15/2012 7.84 21.8 

9/16/2012 7.84 21.8 

9/17/2012 8.10 21.5 

9/18/2012 7.93 22.4 

9/19/2012 8.01 21.9 

9/20/2012 7.95 21.1 

9/21/2012 7.84 21.3 

9/22/2012 7.76 21.9 

9/23/2012 7.62 21.6 

9/24/2012 7.97 20.8 

9/25/2012 7.99 20.1 

9/26/2012 8.07 20.8 

9/27/2012 7.91 21.5 

9/28/2012 8.05 22.0 

9/29/2012 7.89 19.6 

9/30/2012 7.76 21.0 

10/1/2012 7.98 20.5 

10/2/2012 7.92 21.0 

10/3/2012 8.00 21.5 

10/4/2012 7.90 22.4 

10/5/2012 7.98 22.1 

10/6/2012 7.98 22.2 

10/7/2012 7.95 22.2 

10/8/2012 7.97 19.7 

10/9/2012 7.79 19.1 

10/10/2012 7.79 19.1 

10/11/2012 7.81 18.5 

10/12/2012 7.86 18.3 

10/13/2012 7.91 17.9 

10/14/2012 7.83 17.8 

10/15/2012 7.98 18.6 

10/16/2012 8.03 18.7 

10/17/2012 7.85 18.2 

10/18/2012 7.10 18.3 

10/19/2012 7.88 19.0 

10/20/2012 7.95 19.0 
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pH/Temp Effluent Data 

Madeira School WWTP (VA0024121) 

January 2011 - December 2012 

10/21/2012 7.94 18.6 

10/22/2012 8.10 18.2 

10/23/2012 7.61 18.3 

10/24/2012 7.62 19.0 

10/25/2012 7.65 19.7 

10/26/2012 7.76 19.9 

10/27/2012 7.14 20.0 

10/28/2012 7.55 19.7 

10/29/2012 7.86 20.4 

10/30/2012 7.77 17.4 

10/31/2012 7.52 16.7 

11/1/2012 7.61 16.1 

11/2/2012 7.84 15.9 

11/3/2012 7.80 15.6 

11/4/2012 7.80 15.6 

11/5/2012 7.91 14.6 

11/6/2012 7.86 14.0 

11/7/2012 7.74 14.1 

11/8/2012 7.76 13.4 

11/9/2012 7.69 13.6 

11/10/2012 7.60 14.1 

11/11/2012 7.66 14.3 

11/12/2012 7.66 15.1 

11/13/2012 7.64 15.7 

11/14/2012 7.73 15.1 

11/15/2012 7.74 14.4 

11/16/2012 7.86 14.3 

11/17/2012 7.68 14.6 

11/18/2012 7.72 13.7 

11/19/2012 8.32 . 13.4 

11/20/2012 7.93 13.7 

11/21/2012 7.95 12.9 

11/22/2012 7.81 12.1 

11/23/2012 7.98 11.8 

11/24/2012 7.79 11.4 

11/25/2012 7.62 10.6 

11/26/2012 7.57 10.2 

11/27/2012 7.72 10.7 

11/28/2012 7.71 10.6 

11/29/2012 7.69 10.4 

11/30/2012 7.72 10.7 

12/1/2012 7.56 11.1 

12/2/2012 7.56 11.3 

12/3/2012 7.75 12.5 
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pH/Temp Effluent Data 

Madeira School WWTP (VA0024121) 

January 2011 — December 2012 

12/4/2012 7.69 13.5 

12/5/2012 7.59 14.4 

12/6/2012 7.69 13.4 

12/7/2012 7.80 13.1 

12/8/2012 7.77 13.7 

12/9/2012 7.82 14.2 

12/10/2012 7.61 14.6 

12/11/2012 2.85 14.6 

12/12/2012 7.74 13.9 

12/13/2012 7.74 13.4 

12/14/2012 7.81 12.3 

12/15/2012 7.50 12.5 

12/16/2012 7.52 14.2 

12/17/2012 7.97 13.3 

12/18/2012 8.01 13.9 

12/19/2012 7.93 12.9 

12/20/2012 7.87 13.0 

12/21/2012 8.04 12.5 

12/22/2012 7.74 11.7 

12/23/2012 7.77 10.7 

12/24/2012 7.80 10.3 

12/25/2012 7.94 10.3 

12/26/2012 7.70 10.0 

12/27/2012 7.82 9.6 

12/28/2012 7.94 9.1 

12/29/2012 7.94 9.2 

12/30/2012 7.70 9.2 

12/31/2012 7.66 7.9 

90th Percentile 7.98 24.6 

10th Percentile 7.51 9 
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FRESHWATER 
WATER QUALITY CRITERIA / WASTELOAD ALLOCATION ANALYSIS Attachment 6 

Facility Name: Madeira School 

Receiving Stream: Difficult Run, UT 

Permit No.: VA0024121 

Version: OWP Guidance Memo 00-2011 (8/24/00) 

Stream Information Stream Flows Mixing Information Effluent Information 
Mean Hardness (as CaC03) = 

90% Temperature (Annual) = 

90% Temperature (Wet season) = 

90% Maximum pH = 

10% Maximum pH = 

Tier Designation (1 or 2) = 

Public Water Supply (PWS) Y/N? = 

Trout Present Y/N? = 

Early Life Stages Present Y/N? = 

mg/L 

deg C 

deg C 

SU 

SU 

1Q10 (Annual) = 

7Q10 (Annual) = 

30Q10 (Annual) = 

1Q10 (Wet season) = 

30Q10 (Wet season) 

30Q5 = 

Harmonic Mean = 

0 MGD 

0 MGD 

0 MGD 

0 MGD 

0 MGD 

0 MGD 

0 MGD 

Annual - 1Q10 Mix = 

-7Q 10M ix = 

-30Q10Mix = 

Wet Season - 1Q10 Mix = 

- 3 0 0 1 0 Mix = 

0 % 

0 % 

0 % 

0 % 

0 % 

Mean Hardness (as CaC03) = 

90% Temp (Annual) = 

90% Temp (Wet season) = 

90% Maximum pH = 

10% Maximum pH = 

Discharge Flow = 

143 mg/L 

24.6 deg C 

15 deg C 

7.98 SU 

7.51 SU 

0.0495 MGD 

Parameter 

(ug/l unless noted) 

Background 

Cone. 

Water Quality Criteria 

Chronic HH (PWS) HH 

Wasteload Allocations 

Chronic HH (PWS) HH 

Antidegradation Baseline 

Chronic HH (PWS) 

Antidegradation Allocations 

Chronic | HH (PWS) 

Most Limiting Allocations 

Chronic | HH (PWS) HH 
Acenapthene 

Acrolein 

Acrylonilrile0 

Aldrin 0 

Ammonia-N (mg/l) 
(Yearly) 
Ammonia-N (mg/l) 
[High Flow) 

Anthracene 

Antimony 

Arsenic 

3arium 

Benzene c 

Benzidine0 

3enzo (a) anthracene 0 

3enzo (b) fluoranthene 0 

3enzo (k) fluoranthene c 

3enzo (a) pyrene c 

3is2-Chloroethyl Ether^ 

3is2-Chloroisopropyl Ether 

31s 2-Ethylhexyl Phthalate0 

3romoform c 

3utylbenzylphthalate 

Zadmium 

Zarbon Tetrachloride c 

Zhlordane c 

Chloride 

TRC 

Dhlorobenzene 

3.0E+00 

8.73E+00 

8.73E+00 

1.31E+00 

2.43E+00 

3.4E+02 1.5E+02 

5.9E+00 1.5E+00 

2.4E+00 

8.6E+05 

1.9E+01 

4.3E-03 

2.3E+05 

1.1E+01 

na 

na 

na 

na 

na 

9.9E+02 

9.3E+00 

2.5E+00 

5.0E-04 

4.0E+04 

6.4E+02 

5.1E+02 

2.0E-03 

1.8E-01 

1.6E-01 

1.8E-01 

1.8E-01 

5.3E+00 

6.5E+04 

2.2E+01 

1.4E+03 

1.9E+03 

1.6E+01 

8.1E-03 

1.6E+03 

3.0E+00 

8.73E+00 1.31E+00 

8.73E+00 2.43E+00 

3.4E+02 1.5E+02 

5.9E+00 1.5E+00 

2.4E+00 4.3E-03 

8.6E+05 2.3E+05 

1.9E+01 1.1E+01 na 

na 

9.9E+02 

9.3E+00 

2.5E+00 

5.0E-04 

4.0E+04 

6.4E+02 

5.1E+02 

2.0EO3 

1.8E01 

1.8E-01 

1.8E-01 

1.8E-01 

5.3E+00 

6.5E+04 

2.2E+01 

1.4E+03 

1.9E+03 

1.6E+01 

8.1E-03 

1.6E+03 

3.0E+00 

8.73E+00 

8.73E+00 

2.4E+00 

8.6E+06 

1.9E+01 

1.31 E+00 

2.43E+00 

3.4E+02 1.5E+02 

5.9E+00 1.5E+00 

4.3E-03 

2.3E+05 

1.1E+01 

9.9E+02 

9.3E+00 

2.5E+00 

5.0E-04 

4.0E+04 

6.4E+02 

5.1E+02 

2.0E-03 

1.8E-01 

1.8E-01 

1.8E-01 

1.8E-01 

5.3E+00 

8.SE+04 

2.2E+01 

1.4E+03 

1.9E+03 

1.SE+01 

8.1E-03 

1.6E+03 
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Parameter 

(ug/l unless noted) 

Background 

Cone. 

Water Quality Criteria 

Chronic HH (PWS) HH 

Wasteload Allocations 

Chronic HH (PWS) HH 

Antidegradation Baseline 

Acute Chronic HH (PWS) HH 

Antidegradation Allocations 

HH Acute Chronic HH (PWS) HH . Acute Chronic HH (PWS) HH 

- - - - - - - na 1.3E+02 

_ - - - -- na 1.1E+04 

_ _ - - na 1.6E+03 

_ - - - - - - na 1.5E+02 

- _ - - - 8.3E-02 4.1E-02 na 

- - 7.6E+02 9.9E+01 na •-
- -

•-
-- 1.6E+01 1.1E+01 na --

- - - - -- na •-
_ - - na 1.8E-02 

- _ - - 1.9E+01 1.2E+01 na 

_ - - 2.2E+01 5.2E+00 na 1.6E+04 

- - - na 3.1E-03 

- - -. na 2.2E-03 

- - - - 1.1E+00 1.0E-03 na 2.2E-03 

- _ - - 1.0E-01 na 

_ - 1.7E-01 1.7E-01 na 

- - -- na 1.8E-01 

-• 
na 1.3E+03 

- - - - . na 9.6E+02 

- - - - na 1.9E+02 

- - na 2.8E-01 

_ - - - na 1.7E+02 

_ _ _ - - na 3.7E+02 

_ .- na 7.1E+03 

- .. -- na 1.0E+04 

- -- - - - - "• na 2.9E+02 

_ _ - ' -- na -
_ _ - - na 1.5E+02 

_ - - - - na 2.1E+02 

- - 2.4E-01 5.6E-02 na 5.4E-04 

- - - - na 4.4E+04 

- - - na 8.5E+02 

_ - - - na 1.1E+06 

_ - - - na 4.5E+03 

_ _ - - na 5.3E+03 

- - - .. -- na 2.8E+02 

- - - - - - - na 3.4E+01 

_ .- na 5.1E-08 

- - - na 2.0E+00 

- - - 2.2E-01 5.6E-02 na 8.9E+01 

_ - - 2.2E-01 5.6E-02 na 8.9E+01 

- - - 2.2E-01 S.SE-02 -
_ - - -- - na 8.9E+01 

.. - - 8.6E-02 3.6E-02 na 6.0E-02 

-- - - •- na 3.0E-01 

Most Limiting Allocations 

Chlorodibromomethane' 

Chloroform 

2-Chloronaphthalene 

2-Chlorophenol 

Chlorpyrifos 

Chromium III 

Chromium VI 

Chromium, Total 

Chrysene c 

Copper 

Cyanide, Free 

ODD c 

DDE 0 

DDT c 

Demeton 

Diazlnon 

Dibenz(a.h)anthracene 0 

1.2- Dichlorobenzene 

1.3- Dichlorobenzene 

1.4- Dichlorobenzene 

3.3- Dichlorobenzidinec 

Dichlorobromomethane 0 

1,2-Dichloroethane 0 

1.1- Dichloroethylene 

1.2- trans^tichloroethylene 

2.4- Dichlorophenol 
2,4-Dichlorophenoxy 
acetic acid (2.4-D) 

1.2- Dichloropropanec 

1.3- Dichloropropene c 

Dieldrin c 

Diethyl Phthalate 

2.4- Dimethylphenol 

Dimethyl Phthalate 

Di-n-Butyl Phthalate 

2,4 Dtnitrophenol 

2-Methyl-4,6-Dinitrophenol 

2,4-Dinitrololuene 0 

Dioxin 2,3,7,8-

tetrachlorodibenzo-p-dioxin 

1,2-Diphenylhydrazine° 

Alpha-Endosulfan 

Beta-Endosulfan 

Alpha + Beta Endosulfan 

Endosulfan Sulfate 

Endrin Aldehyde 

8.3E-02 

7.6E+02 

1.6E+01 

1.9E+01 

2.2E+01 

1.1E+00 

4.1E-02 

9.9E+01 

1.1E+01 

1.2E+01 

5.2E+00 

1.0E-03 

1.0E-01 

1.7E-01 

2.4E-01 5.6E-02 

2.2E-01 5.6E-02 

2.2E-01 5.6E-02 

2.2E-01 5.6E-02 

1.3E+02 

1.1E+04 

1.6E+03 

1.5E+02 

1.8E-02 

1.6E+04 

3.1E-03 

2.2E-03 

2.2E-03 

1.8E-01 

1.3E+03 

9.6E+02 

1.9E+02 

2.8E-01 

1.7E+02 

3.7E+02 

7.1E+03 

1.0E+04 

2.9E+02 

1.5E+02 

2.1E+02 

5.4E-04 

4.4E+04 

8.5E+02 

1.1E+06 

4.5E+03 

5.3E+03 

2.8E+02 

3.4E+01 

5.1E-08 

2.0E+00 

8.9E+01 

8.9E+01 

8.9E+01 

6.0E-02 

3.0E-01 

8.3E-02 

7.6E+02 

1.6E+01 

1.9E+01 

2.2E+01 

4.1E-02 

9.9E+01 

1.1E+01 

1.2E+01 

5.2E+00 

1.0E-03 

1.0E-01 

1.7E-01 

2.4E-01 5.6E-02 

2.2E-01 5.6E-02 

2.2E-01 5.6E-02 

2.2E-01 5.6E-02 

8.6E-02 3.6E-02 

na 

na 

na 

na 

na 

1.3E+02 

1.1E+04 

1.6E+03 

1.5E+02 

1.6E+04 

3.1E-03 

2.2E-03 

2.2E-03 

1.8E-01 

1.3E+03 

9.6E+02 

1.9E+02 

2.8E-01 

1.7E+02 

3.7E+02 

7.1E+03 

1 .OE+04 

2.9E+02 

1.5E+02 

2.1E-KJ2 

5.4E-04 

4.4E+04 

8.5E+02 

1.1E+08 

4.5E+03 

5.3E+03 

2.8E+02 

3.4E+01 

5.1E-08 

2.0E+00 

8.9E+01 

8.9E+01 

8.9E+01 

6.0E-02 

3.0E-01 
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Parameter 

(ug/l unless noted) 

Background 

Cone. 

Water Quality Criteria 

Acute Chronic HH (PWS) HH 

Wasteload Allocations 

Acute Chronic HH (PWS) 

Ethylbenzene 

Fluoranthene 

Fluorene 

Foaming Agents 

Guthion 

Heptachlor0 

Heptachlor Epoxide0 

Hexachlorobenzene0 

Hexachlorobutadienec 

Hexachlorocyclohexane 

«Jpha-BHCc 

Hexachlorocyclohexane 

Beta-BHCC 

Hexachlorocyclohexane 

3amma-BHCc (Lindane) 

Hexachlorocyclopentadiene 

Hexachloroethane0 

Hydrogen Sulfide 

Indeno (1;2,3-cd) pyrene 0 

lsophoronec 

Kepone 

Malathion 

Manganese 

Mercury 

Methyl Bromide 

Methylene Chloride c 

Methoxychlor 

Mickel 

slitrate (as N) 

Nitrobenzene 

M-Nitrosodimethylaminec 

N|-Nitrosodiphenylaminec 

N-lslitrosodi-n-propylaminec 

Nonylphenol 

3arathion 

=CB Total0 

'entachlorophenolc 

3henol 

Gyrene 

Radionuclides 
Gross Alpha Activity 

;pCi/L) 
Beta and Photon Activity 

;mrem/yr) 

Radium 225 + 228 (pCi/L) 

Uranium (ug/l) 

5.2E-01 

5.2E-01 

9.5E-01 

2.5E+02 

2.8E+01 

6.5E-02 

1.5E+01 

1.0E-02 

3.8E-03 

. 3.8E-03 

0.0E+OO 

1.9E+02 2.1E+01 

1.0E-01 

1.4E+00 77E-01 

3?0E-02 

O.OE+00 

2.7E+01 

6.6E+00 

1.3E-02 

1.4E-02 

1.1E+01 

na 

na 

na 

na 

na 

2.1E+03 

1.4E+02 

5.3E+03 

7.9E-04 

3.9E-04 

2.9E-03 

1.8E+02 

4.9E-02 

1.7E-01 

1.8E+00 

1.1E+03 

3.3E+01 

9.6E+03 

1.5E+03 

5.9E+03 

6.9E+02 

3.0E+01 

6.0E+01 

5.1E+00 

6.4E-04 

3.0E+01 

8.6E+05 

4.0E+03 

5.2E-01 

5.2E-01 

9.5E-01 

1.0E-02 

3.8E-03 

3.8E-03 

O.OE+OO 

1.9E+02 2.1E+01 

1.0E-01 

1.4E+00 7.7E-01 

3.0E-02 

O.OE+OO 

2.5E+02 2.7E+01 

2.8E+01 6.6E+00 

6.5E-02 1.3E-02 

1.4E-02 

1.5E+01 1.1E+01 

na 

na 

na 

nan* 3 nf A 

Antidegradation Baseline 

Acute Chronic HH (PWS) HH 

Antidegradation Allocations 

Acute Chronic HH (PWS) HH 

Most Limiting Allocations 

Acute | Chronic HH (PWS) HH 

2.1E+03 

1.4E+02 

5.3E+03 

-- - - - - - - - - - na 

- - - - - - - - - 1.0E-02 na 

- -- - - - - 5.2E-01 3.8E-03 na 7.9E-04 

- - - -- - -- - 5.2E-01 3.8E-03 na 3.9E-04 

- - - - - - - - -• na 2.9E-03 

-- - - - - - - - -- na 1.8E+02 

- - - - - -- - - " -• na 4.9E-02 

- - - -- - - - na 1.7E-01 

-

•-
- - - - - - 9.5E-01 na 1.8E+00 

- - - - - - - -- -- na 1.1E+03 

- - - - - - - - - -- na 3.3E+01 

- - - - - 2.0E+00 na 

- - - - - - -- - na 1.8E-01 

- -- - - - - - - -- na 

-- - - - - - - - na 9.6E+03 

-- -- - - - - - -- - O.OE+00 na -
- - - - - - - 1.9E+02 2.1E+01 na -

-- - - - - -• 1.0E-01 na -
- - - - -- - - - - na -
- - - - - - - - 1.4E+00 7.7E-01 --
- - - - - - - - -- -- na 1.5E+03 

- - - - - - •- - - na 8.9E+03 

- - - - - - - - 3.0E-02 na -
- - -- - - -- - - O.OE+00 na -
- - - - -- - 2.SE+02 2.7E+01 na 4.6E+03 

-- - - - - - - -- -- na --
- - - - - - - - -- na 6.9E+02 

--

•-
- - - - - - -

•• 
na 3.0E+01 

- - - - - - - -- - - na 6.0E+01 

- - - - -- - - na 5.1E+00 

- - - - - -- -- - 2.8E+01 6.6E+00 na -
- - - - - - - - 6.6E-02 1.3E-02 na -
- - - - - - - -

•• 
1.4E-02 na 6.4E-04 

- -- - - - - 1.5E+01 1.1E+01 na 3.0E+01 

- - - . - - - - - na S.6E+05 

- - - - -- -- - na 4.0E+03 

- - -- - -- -- - -- na 

- - - - - - - - •- na •" 

- - - - - - na -
- -

• -
- - - - -- na -

- - - -- - - - - -- - na 



Parameter 

(ug/l unless noted) 

Background 

Cone. 

Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations Parameter 

(ug/l unless noted) 

Background 

Cone. Acute ' Chronic HH (PWS) HH Acute Chronic I HH (PWS) I HH Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH "Acute Chronic | HH (PWS) HH 

Selenium, Total Recoverable 0 2.0E+01 5.0E+00 na 4.2E+03 2.0E+01 5.0E+00 na 4.2E+03 - - - - - - .- 2.0E+01 5.0E+00 na 4.2E+03 

Silver 0 6.4E+00 - na - 6.4E+00 - na - - - - - - - - 6.4E+00 na -
Sulfate 0 na - - - na - - - - - - - na 

1.1,2,2-Tetrachloroethanec 

0 na 4.0E+01 - na 4.0E+01 -- - - - - - -- - na 4.0E+01 

Tetrachloroethylene0 

0 - - na 3.3E+01 - - na 3.3E+01 - - - - - - - •• na 3.3E+01 

Thallium 0 - - na 4.7E-01 - - na 47E-01 - - - - - na 4.7E-01 

Toluene 0 - - na 6.0E+03 - - na 6.0E+03 - - - - - - - na 6.0E+03 

Total dissolved solids 0 -- - na - - na - - - - - - - - - -• na -
Toxaphene 0 

0 7.3E-01 2.0E-O4 na 2.8E-03 7.3E-01 2.0E-04 na 2.8E-03 - - - - - - 7.3E-01 2.0E-04 na 2.8E-03 

Tributyltin 0 4.6E-01 7,2E-02 na - 4.6E-01 7.2E-02 na -- - - - - - - - 4.6E-01 7.2E-02 na -
1,2,4-Trichlorobenzene 0 - na 7.0E+01 - - na 7.0E+01 - - - - - - •• - na 7.0E+01 

1,1,2-Trichloroethanec 

0 - - na 1.6E+02 - - na 1.6E+02 - - - - - -• na 1.6E+02 

Thchloroethylene c 

0 - - na 3.0E+02 - - na 3.0E+02 - - - - -- - - na 3.0E+02 

2,4,6-Trichlorophenol c 

0 - - na 2.4E+01 - - na 2.4E+01 - - - - - - na 2.4E+01 

2-(2,4,5-Trichlorophenoxy) 
Dropionic acid fSilvex) 0 " 

-• 
na - - - na ~ _ na 

Vinyl Chloride0 

0 - na 2.4E+01 - - na 2.4E+01 

•-
- - - - - - " - na 2.4E+01 

Zinc 0 1.6E+02 1.6E+02 na 2.6E+04 1.6E+02 1.6E+02 na 2.6E+04 - - - - - - - 1.6E+02 1.6E+02 na 2.6E+04 

Notes: Metal Target Value (SSTV) 

1, All concentrations expressed as inicrograms/liter (ug/l), unless noted otherwise Antimony 6.4E+02 

2. Discharge flow is highest monthly average or Form 2C maximum for Industries and design flow for Municipals Arsenic 9.0E+01 

3. Metals measured as Dissolved, unless specified otherwise Barium na 

4. "C" indicates a carcinogenic parameter Cadmium 9.0E-01 

5. Regular WLAs are mass balances (minus background concentration) using the % of stream flow entered above under Mixing Information. Chromium III 6.0E+01 

Antidegradation WLAs are based upon a complete mix. Chromium VI 6.4E+00 

6. Antideg. Baseline = (0.25(WQC - background cone.) + background cone.) for acute and chronic Copper 7.3E+00 

= (0.1 (WQC - background cone.) + background cone.) for human health Iron na 

7. WLAs established at the following stream flows: 1010 for Acute, 30Q10 for Chronic Ammonia, 7010 for Other Chronic, 3005 for Non-carcinogens and Lead 1.3E+01 

Harmonic Mean for Carcinogens. To apply mixing ratios from a model set the stream flow equal to (mixing ratio -1), effluent flow equal to 1 and 100% mix. Manganese na 

Mercury 4.6E-01 

Nickel 1.6E+01 

Selenium 3.0E+00 

Silver 2.6E+00 

Zinc 6.3E+01 

Note: do not use QL's lower than the 

minimum QL's provided in agency 

guidance 

page 4 of 4 Mstranti Oct 2013xlsx - Freshwater WLAs m/1fi/?ni.3 - 1-Sfi PM 



Madeira School WWTP - Copper Data (VA0024121) 
March 2009 - September 2013 

DMR Due Date Average Concentration (ug/L) 
10-Oct-13 20 
10-Sep-13 20 
10-Aug-13 21 
10-Jul-13 27 
10-Apr-13 24 
10-Mar-13 27 
10-Feb-13 17 
10-Jan-13 16 
10-Dec-12 18 
10-Nov-12 21 
10-Oct-12 24 
10-Sep-12 18 
10-Aug-12 16 
IO-Jul-12 15 
10-Jun-12 13 
10-May-12 15 
10-Apr-12 13 
10-Mar-12 15 
10-Feb-12 12 
10-Jan-12 14 
10-Dec-11 14 
10-Nov-11 15 

5 10-Oct-11 19 
10-Sep-11 17 
10-Aug-11 19 
IO-Jul-11 23 
10-Jun-11 24 
10-May-11 21 
10-Apr-11 19 
10-Mar-11 12 
10-Feb-11 14 
10-Jan-11 16 
10-Dec-10 17 
10-Nov-10 18 
10-Oct-10 9 
10-Sep-10 26 
10-Aug-10 25 
10-Jul-IO 24.5 
10-Apr-10 17.8 
10-Jan-10 20 
10-Oct-09 5 
10-Jul-09 27.6 
10-Apr-09 16.3 



Amendment to Consent Order 
The Madeira School, Inc. / The Madeira School WWTP 
VPDES Permit No. VA0024121 
Page 6 of7 

APPENDIX A 
SCHEDULE OF C O M P L I A N C E 

The Madeira School, Incorporated shall: 

1. No later than October 31,2011, submit a Water Effects Ratio (WER) Study Plan and 
Schedule to DEQ for review and approval. 

2. Complete the WER Study in accordance with the approved schedule and in no event later 
than January 1,2013. Any changes to the schedule shall be approved by DEQ in 
advance. 

3. Within 60 days of the date of completion of the WER study submit the results to DEQ for 
review and approval. Any comments provided regarding the WER study submittal shall 
be addressed to DEQ in writing within 30 days.of receipt of comments. 

4. Concurrent with submittal of the WER study results, submit to DEQ a formal request to 
modify the VPDES permit to reflect the findings ofthe WER study. Ifthe WER Study is 
not approved or i f the study results do not support higher final effluent limits for total 
recoverable copper, Madeira School shall submit to DEQ for review and approval an 
alternative plan and schedule to comply with the conditions of the Permit. The plan and 
schedule shall be submitted within 60 days of written notification from DEQ. 

5. Begin implementation ofthe plan and schedule referenced in paragraph 4 above, within 
30 days of approval but no later than July 1,2013. 

6. Operate the WWTP in a workman-like manner in order to produce the best quality 
effluent of which the WWTP is capable during implementation of this schedule. 

Correspondence required by this Order, shall be submitted to: 

Department of Environmental Quality 
Northern Regional Office 

13901 Crown Court 
Woodbridge,VA 22193 

Attn: Enforcement 

Attachment 8 



D E P A R T M E N T OF E N V I R O N M E N T A L Q U A L I T Y 

SUBJECT: Review and Approval of Madeira School, Virginia STP Water 
Effect Ratio Study (VPDES Permit # VA0021421) 

By: Alex M. Barron 

Date: January 24, 2013 

Summary Finding: 

The Madeira School Virginia conducted a water effect ratio (WER) study following 
EPA's guidelines for a streamlined copper WER study under suitable conditions and 
resulted in establishing a WER of 5.984 f applied to total copper measurements) which 
can be used in applying the Virginia water quality criteria to the specific discharge 
conditions at the sewage treatment plant (STP) site. The WER can be used to adjust the 
Virginia acute and chronic criteria for copper and calculate the resulting waste load 
allocations (WLA) for this permit and will be used to make permit decisions for the need 
for copper discharge limits for the Madeira School STP, permit #VA0024121 which 
discharges into an unnamed tributary to Difficult Run, just before it discharges into the 
Potomac River. The receiving stream has a 7Q10 flow of 0.00 MGD at the discharge 
site. 

Description of study and review: 
The Madeira School is a small private school in Fairfax County Virginia with a new 
treatment facility installed in 2010. The new system consists of an activated sludge 
treatment facility with tertiary treatment and UV disinfection and permitted flow of 
0.0395 MGD. The Madeira School conducted a water effect ratio (WER) study for 
copper in order to establish a WER that can be applied to the Virginian copper criteria 
equations to calculate copper criteria that would apply to the discharge from their sewage 
treatment plant (STP). 

Virginia's water quality criteria for copper in freshwater consists of formulas to adjust the 
acute or chronic criteria for hardness using formulas developed and recommended by the 
U.S Environmental Protection Agency (EPA). The Virginia criteria formulas include a 
water effect ratio (WER) which is set at a default value of 1.0 unless a WER study is 
performed for a specific receiving stream and discharge to establish a WER for that 
receiving stream. The Madeira School conducted the WER study in order to establish a 
WER applicable to their STP's receiving stream and to their discharge permit. 

The Virginia freshwater criteria formulas for copper are shown below. 
Freshwater acute criterion (ug /I) = WER x [,{0.9422[ln(hardness)]-l .700}] x (CFa) 

Freshwater chronic criterion (ug/l) = WER x [c{0.8545[ln(hardness)]-l .702}] x (CFc) 

WER = Water Effect Ratio =1 unless shown otherwise 

Attachment 9 



under9VAC25-260-140.Eandlistedin9VAC25^60-
310 
e^naturalantilogarithm 
In^naturallogaritlnn 
CEa^O.960 
CEc^O.960 

Madeira SehoolWERStudy: 
The Madeira School conductedawater effect ratio (WER) studyforcopperinorder to 
establishaWER that can be applied to the Virginian copper criteria equations to calculate 
copper criteria that would apply to the receiving stream and to their discharge permit. 
This study followed the EPAguidanceforaStreamlinedWater-Eftect Ratio Procedure 
for Discharges ofCopperEPA-^22-R-01-05 (hereafter referred to as the streamlined 
WER guidance). This guidance document is available at: 
http:^epa.gov^waterscience^criteria^copper^003^index.htm. 

This streamlined WER guidance requires tŵ o sets of side-by-side WER toxicity tests, 
conducted at differenttimes at leastamonth apart and usingarepresentative sample of 
the effluent and stream water mix at penmt conditions. Each WER test consistsoftwo 
side-by-side toxicity tests,where the test species C ^ ^ ^ ^ ^ ^ ^ / ^ is exposed to 
varying concentrations of added copperto establish anEC^ value for copper. One ofthe 
tests is conducted in clean laboratory water and anothertext is conducted in simulated 
stream water consisting ofreceiving stream water and effluent mixed at the conditions of 
thepermit. The two EC^valuesforthese two toxicity tests are used to calculateawater 
effect ratio by dividing the EC^ value from the test with me simulated strea 
theEC^valuefromthelab-watertest. Itis expected that STP discharges and^ornatural 
waters will contain elevated levels of carbon aî d other suspended solids.which will 
absorb some ofthe copper and make it less toxic as compared to clean lab water. This 
should result in less toxicity of copperin the natural water and the WER allows us to 
establish the amount of adjustmentthat can be made to thedefault criteria calculation 
and adjusts the criteria to the specific conditions at the permitted discharge. 

Areview ofthe streamlined water effect tatio (WER) smdyforthe Madeira School STP 
indicates that the set oftoxicity tests conducted onApri!5-7,2012and May 23-25,2012 
ŵ ere conducted under acceptable conditions and are suitable for establishingaWER for 
tftispem^ittedfacility. In all tests, the testing laborato^ measured the concentrations of 
copper in the toxicity tests and calculated EC^ values using acceptable and established 
methods based on total copper measurements This allowedforthe calculation ofaWER 
that is applicable to total coppermeasurements and which can be used directly for 
establishing Pernut Limits for copperthat are unique to this pet̂ mit. A total copper WER 
is appropriate toruse in translating the Virginia copper criteria into permitlimits, which 
must be expressed as total metal concentrations. 

lp both sets oftests the EC^valuesforthe lab-water tests were lowerthan the species 
mean acute value (SMAV) based on othetEC^ values reported in the literaturef^rthe 
t e s t spec i e sC^^^B^^^^ . These literature values produced the datasct used to 



develop the tieshwater copper criteria in the ERAcriteria document and this is the 
default criteria used inVirginiaunlessaWER can be establishedforaspecific discharge 
the site. This is not unusual since more recent EC^ values lab practices iu conducting 
toxicity tests use very clean water that contain very little binding material, resulting in 
low^erEC^ values compared to tests in the past (whichform the basisfor the ERA and 
Virginia criteria)where lab waters otfen contained some catbon or other substances that 
lowered the toxicity of copper,resultingin higher EC^ values Under these 
circumstances (lab ŵ ater EC^ values low 
EftectRatioRiocedurefor Discharges of Copper specifies thatinstead of di^idm^ 
site-water EC^ value by the lab-water EC^ value, theSMAVmustbeusedasthe 
denominator incalculatingthe WER. Thisisdonetokeepthe WER comparable to the 
established criteria values. EollowingtheEEA'sstreamlinedWERguidance(onpagel3 
and AppendixEpagel7), the SMAVof 6.501 pg^E(atahardnessof25mg^E)as 
reported in the ERA streamlined WER guidance was used to establish the WER for this 
discharge and receiving stream. Before calculating the WERs, theEC50valuesfromthe 
toxicity tests and SMAVstrom the ERA streamlined WER guidance(AppendixBpage 
17) were normalised to the same reference hardness level. The hardness level usually 
corresponding to the hardness of the site-water test is used as the basis for the 
nom^ali^ation, but as long as both the site-watertestEC50 value and theSMAVare 
normalised to the saine hardness, the WER results will be the same. The normalised 
EC50 values ^eredivided by the reference SMAVug^E to produce the W ÊR. The 
hardness normalisation was done using the followingformula as described in ERA's 
streamlined WER guidance (page !3)̂  

EC^ at standard hardness^ 

E C ^ ^ ^ ^ ^ 

Mal^esash^ht Adjustment to the Original Reports Conclusions and 
Recommendations 
The original report, in sectional Interpretation ofWERResults''in Tahle^o 
of!3 presented the lrnah original concentrations for studyland study 2,along 
with the EC 50 concentrations after heing normalised toacommon hardness level hased 
on the hardness of the ^sitewater^tests.For Study 1, the WER value is hased on the 
EC50 valuesfor total copper measurements in thesitewatertest,which was conducted 
atahardness value of!3^,divided hy the EPArepotted Species Mean Acute Value 
(SMAV) after it was normalised toacommon hardness value of!3^ to mimic the 
conditions in the site watertesf Tahle4reportsthattheStudyl(April) tests ptoduceda 
total-copper WER of6.921 andlhave independently verified this ashein^eo^e^t 

There isasmallrounding errorin the originalreport regarding the con̂ ^̂ ^̂  
results of the May test results toadifferent hardness value lnAppendix5,page3of7 
also reported the EC50valueforthe May site watertestas!70.5^E total copper ata 
hardness of l^Omg^Ewh^ 
144.( the hardness of the study'sEah Water test). The report also reports converting the 



SMAV to 33.84 ug/L total copper at the same hardness of 144, and then calculates a 
WER as 175.7/ 33.84 = WER 5.192. This is slightly inaccurate due to an apparent 
small difference in the hardness-normalization in the site-water LC50 value. 

My independent calculations of this hardness conversion for the May site water test LC50 
value 170.5 (at hardness 140) is converted 175.0861 (at a hardness of 144) which I 
rounded to 175.1. This is in contrast to the original report converting this value to 175.7. 
Using my calculations of this site-water LC50 value and the SMAV (both normalized to a 
hardness of 144) results in a site water LC50 of 175.1/ SMAV of 33.84 = WER 5.174 
(instead of the original reported value of a WER of 5.192). 

Standard practices in intermediate calculations of criteria follow the convention of 
rounding intermediate values (such as a WER) to four significant digits, and the final 
criterion value is rounded to two digits. 

In Summary: 
The April test produced a WER of 6.921. 
(The site-water LC50 value of 225.0 ug/L at a hardness of 138 / EPA's SMAV of 32.51 
ug/L (normalized to a hardness of 138) = WER of 6.921.) 

The May test produced a WER of 5.174. 
(The site-water LC50 value was reported to be 170.5 ug/L at a hardness of 140. This 
site-water LC50 value and the EPA SMAV were both normalized to a hardness of 144 
and the WER calculation is; 175.7 / 33.84 = WER of 5.174). 

The geometric mean of these two WER values (6.921 and 5.174) is; 
The Final WER = 5.984. 

This is within the range of other copper WERs established in other STP-effluent-
dominated streams where WERs have ranged from 2.593 to 15.7. 

Notes on WER Values Greater Than 5.0: 
The consultant's report, in section H on page 13 of 13 makes a reference to a "maximum 
allowable WER of 5.0". This is apparently a reference to guidance originally included in 
the 1994 Interim Guidance on Determination and Use of Water-Effect Ratios for Metals. 
EPA-823-B-94-001, where on page 61 there is some guidance on issues to investigate i f 
the WER is larger than 5. This is not a prohibition on the use of WERs greater than 5; it 
is just guidance that when a WER is greater than 5, then there are some issues to be 
investigated in considering the appropriateness of a WER greater than 5.0. This concern 
for a WER greater than 5.0 and the guidance for additional investigation is not included 
in the 2001 Streamlined Water-Effect Ratio Procedure for Discharges of Copper, which 
is the basis for the current study for the Madeira School and the issues raised by the 1994 
guidance have been addressed by the 2001 guidance, as discussed below. 



The issues raised in the!994 Interim Guidance are based on whether the metal is likely to 
be affected by elevated levels of suspended solids and/ororganic carbon (if so, and the 
site watercontainedthese, then this can explain the elevated WER). it is well known that 
the toxicity ofcopper is signiticantly affected by suspended solids and/or organic carbon 
and site water with elevated levels of these components can be expected to have elevated 
WERs, so this is not an uî expected situation with copper in streams that are dominated 
by sewage discharges.This is one of the reasons for EEAdeveloping the streamlined 
WER procedure specificallyfor copper, to allowforastreamlined, less intensiveWER 
study process because of the basic understanding ofhow natural waters can affect the 
toxicity of copper. The 2001 streamlinedprocedureforcopper-WER takes this into 
account and is based on this basic understanding of copper toxicity. 

Another issue raised in the!994 guidance involved concerns the potential for lab-water 
EĜ ^ values that may be lower than previously reported values or belowtheSMAVused 
in the derivation of the criteria. This situation could artilrcially increase the WER and 
make it less comparable to the criteria equations which are based on EG^ values that 
support the SMAV. This issue is also addressed in the 2001 streamlinedcopper-WER 
procedure which includes the stipulation thatin suchacase, the SMAV(normalized to 
the appropriate hardness) be used in calculating the WER. The consultant correctly used 
this approach in the report for the Madeira School WER study. 

Since these issues are addressed by the streamlined copper- WER procedure, and for 
copper,and this 2001 WER guidance specifically designedfor copper supersedes the 
1994 interim guidanceforWERsfor metals in general,these conce^ 
been addressed bythe later 2001 streamlined copper-WER guidance and are no longer of 
concern if the 2001 streamlined copper WER procedure is used. The streamlined copper 
WER guidance does not setamaximum allowable WERfor copper andlhave no reason 
to not followthis guidance. 1 therefore recommend that the correctly calculated final 
WER of 5.984 he used in permit decisions re^ardin^ this discharge 

This WER of5.984 can be used to adjust the Virginia copper criteria for purposes of 
assessing the needfortotal recoverable copper permit limitsfor the Madeira School, 
Virginia waste watertreatment plant as it discharges into the receiving stream. This 
WER is unitless and is multiplied by Virginia copper criteria(as adjusted to the hardness 
level appropriatefor this permit)to adjust the criteria to accountfor the local water 
characteristics at the site of this permitted discharge. The pem ît specific copper criteria 
tor this discharge become; 

Ereshwateracute criterion ^g/1^5.984x^0.9422^1n(hardness 

Ereshwaterchronic criterion ( ^ 

The original EG^ values from the two tests from April and May 2012, as well as the 
SMAVvalues after being normalized to the hardness level corresponding to the site-
watertoxicity test and the resuhing WERs are showninTablelattached below. 



EhewER can be used with any hardness that is considered appropriate for the Madeira 
School SEP effluent without any need for any adjustments. OnceaWER is calculated 
based onasite-waterEC^value and SMAVconcentrationnormalized to equal hardness 
levels, the WER value is the san̂ e regardless ofthe hardness used in calculatinga 
criterion value. It is simplyaunitless adjustment factor in the criterion equation. 

DEQ Review and Approval ofWERhy DEQ: 
Ehe Virginia Department ofEnvironmentalQuality'sWater Quality Standards Unit has 
reviewed this study and approves the use ofatotal copper WER of 5.984 to adiust the 
copper criteria as it applies to the Madeira SchooEsSEP permit and receiving stream, an 
unnamed tributary to Difficult Run inPairfaxCounty,Virginia.Ehis total copper WER 
of will be used to adjust the copper criteria and calculate the resulting waste load 
allocations (WEA) for this permit and will be used to make permit decisions forthe need 
for copper discharge limits for the Madeira School SEP. 

WER pnhlic participation and application in permits procedure: 
EheVirginia water Quality Standards (WQS) allowforapermittee to demonstrate thata 
WER is appropriate for their discharge and receiving stream. EheWQS Regulation at 
9VAC25-260-140.E.4states that the WER shall be subject to the publicparticipat^^ 
requirements ofthe Permit Regulation and described in the public notice ofthe permit 
proceedings. DEQ action to approve or disapproveaW^ER applicable toapermitteeisa 
case decision rather than an amendment to the WQS. Decisions regarding WERs are 
subject to the public participation requirements ofthe Permit Regulation. In the past, the 
U.S.Environmental Protection Agency (EPA)technically viewedaWER asasite-
speciflc criterion however, because Virginiahasinco^ 
in theWater Quality Standards regulation as part ofthe formulafor the copper criteria, 
and because EPAhas approved this form ofthe criteria, EPAdoes not have to(and will 
not)officially approve each individual WER, but they require that that the public be 
given theopportunitytocommentontheuseoftheWERinapermit 

As long as theWER is the established following EPAand DEQ recommended protocols 
(as is the casefor the Madeira School SEP) and the study has been reviewed and 
approved by DEQ, theWER can be considered scientifrcally valid and can be used to 
apply theVirginia criteria for copper in an individual permit.DEQ will supply copiesof 
theWER study and the review materials to EPAasacourtesy to keep them informed, but 
EPAdoes not haveaneed to officially approve individual WERs. 

Pnhhc Participation and Review: 
Eosatisfy the public participation requirements and give the publictheopportuni^ to 
comment on the WER, the WER-modified copper criteria can be subjected to public 
participations viaapermit related comment period, either viaapermit re-issuance or 
permit modification. 

InSummary^EinalWER: 
Ehe final WER to be used to calculate total copper permit limits for the Madeira School 
SIP is the geometricmean ofthe two WER valueso.921 aî d 5.174^ Einal WER 5.984 



Table 1; 
Summary of al l EC 5 0 values from the Madeira School STP WER studies; showing lab water values and SMAVs normalized to a standard hardness 
level. 

Test Description EC50 
(total copper) 

EC50 (total copper) 
(Normalized to equal 
hardness) 

April 5-7 2012; 
Lab water (hardness 138 mg/L) 

18.82 ug/L 18.82 ug/L 
(@. 138 hardness) 

April 5-7 2012; (138 hardness mg/L) 
simulated stream water test 

225.0 ug/L 225.0 ug/L 
(@ 138 hardness) 

Ceriodaphnia. dubia SMA V at hardness 
50 = 12.49 ug/L: (see EPA Cu-WER 
Guidance, page 17) 

Total Cu C. dubia SMAV 
(Normalized to hardness 
138 mg/L) 

32.51 ^g/L L 
(@ 138 hardness) 

May 23-25, 2012; 
Lab water (hardness = 144) 

20.07 ug/L 20.07 ug/L L 
(@ 144 hardness) 

May 23-25, 2012; (hardness = 140) 
simulated stream water test 

170.5 ug/L 175.1 ug/L 
(@ 144 hardness) 

Species Mean Acute Value 
( SMAV) (see EPA Cu-WER Guidance, 
page 17) 
Ceriodaphnia. dubia SMAV at hardness 
25 = 6.501 ug/L : (see EPA Cu-WER 
Guidance, page 17) 

Total Cu C. dubia SMAV 
(Normalized to hardness 
144 mg/L) 

33.84 ug/L L 
(@ 144 hardness) 

WERs: Total Cu WER 
April 5-7 2012WER 

(using SMAV normalized to hardness @ 
50 mg/E) 

225.0 ue/L 
32.51 ug/L = 6.921 

May 23-25, 2012 WER 
(using SMAV normalized to hardness @ 
50 mg/L) 

175.1 ue/L 
33.84 ug/L = 5.174 

Final WER (total 
copper) 

Final W E R 
(geometric mean of both WERs) 5.984 



October 29, 2012 

Mr. Ed Stuart 
Department of Environmental Quality 
Northern Regional Office 
13901 Crown Court 
Woodbridge, VA 22193 

Subject: The Madeira School WWTP VPDES Permit No. VA0024121 
Copper Limit Compliance Strategy Water Effects Ratio Study 

Dear Mr. Stuart, ; . 

In accordance with the DEQ-NRO approval to proceed with the Water Effects Ratio 
(WER) Study for The Madeira School WWTP, ESS has enclosed the WER Study Final 
Report which was conducted in 2012. This study was completed as part ofthe planned 
copper compliance strategy for The Madeira School VPDES Permit No. VA0024121. 
Enclosed are two (2) copies of the completed WER Study. Additionally, ESS will submit 
a separate copy to be sent to Mr. Alex Barron at DEQ Central Office and send the last 
copy to The Madeira School. 

Should you have questions or comments, please feel free to contact me at 540-825-6660. 

Best regards, 

Cody J. Hoehna, Operations Manager 
Environmental Services Division 

Cc: Mr. Ed Hainer, The Madeira School 
Mr. Alex Barron, DEQ Central Office 
Ms. Rebecca Johnson, DEQ-NRO 
Mr. Dan Burstein, DEQ-NRO 
Ms. Anna Westernik, DEQ-NRO 

Enclosure 

218 North Main Sired * I'.O. Box 520" Culpepi-r. Virginia 22701-0520* Telephone 510-K2)-()(j(,0* Fax 5 W-K25-4961 
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ThcMadciraSchool WWTPislocatcd in PairfaxCounty near McEcan, Virginia. Atopographic 
mapof the location is showin in Figured onPagc 5. The site isbordcredby Difficult Run a 
tributary ofthe Potomac River to the north, Great EallsNationalParkto the west, and Route 
193/Gcorgctovvn Pike to the south.The plant began operation in thc!940'sas an advanced t^rm of 
wastewater treatment ofthe school's domestic sewage. As wastewater treatment technology 
improvcdovcrthcycarsscvcraladditionstothc existing plant were made each providingamorc 
advanced level oftrcatmcnt at the time. Before going out of commission, thcformcrplant consisted 
ofprimarilyclariflcation, trickling flltration, and breakpoint chlorination for amtrionia removal. In 
2010,anew in ground precast concrete activated sludge treatment facilit^with tertiary treatment and 
EV disinfection was constructed. After this new facility was brought online around June of2010thc 
Ibrmcrtrcatmcntfacility wasdcmolishcd.and thcsurroundingarcarcstorcdtoanatural arcaof 
native shrubs and trees as proposed in the facility closurc plan. 

The current permitted flow of the new system is 0.0395 MGD. The system consists ofaduplex lift 
station and generator (at thesite of theformer facility), mechanical scrccning.flowcqualization, 
cxtcndcdacration,sccondaryclarification,tcrtiat^y filtration,andultra-violctdisinfcctionunits. A 
schematic ofthe treatment flow pattern is shown i n B ^ ^ ^ 7 . Effluent dischargedfrom the 
treatment facility enters the unnamed intermittent tributary via outfall 001. This unnamed tributary 
originates on the school's property and travels several hundred fect downhill before ultimately 
discharging into DifflcultRun,atributary of the PotomacRiver. Tins facility is monitored daily by 
The Madeira School andESS operations and maintcnanccstaff in order to maintain compliance with 
their Virginia Pollutant Discharge Elimination System (VPDES) Permit No. VA0024121 issued by 
the Virginia Department of Environmcntal Quality (DEQ). 

Although there was no limit established on the former treatment facility for Total Recoverable 
Copper (TR Cu), TR Cu was monitored quarterly as required by the VPDES permit. Alter 
construction ofthe new treatment facility was completed the sewer system vvas changed over to the 
new treatment facility and began discharging around June of 2010. Shortly after, the former 
trcatmcntfacility was shutdown in accordance with the approved closure plan for the facility^ After 
Iunc2010thc new facility began monthly monitoring forTRCuof the flnal effluent. Additionally, 
the DEQ established a TR Cu average and maximum limit of 19 ug/f for the final effluent. 
Historical TR Cu sampling data ranging from 2009 to present at the facility was complied and shown 
in figure 1 on Page 3. Altcrrcvicwofthc data thcTRCu concentration ofthe linal effluent Irom 
thcl^cility ranged bctwccn9ug/L and 26 ug/E over thcthrcc year period with an overall average 
value of 17.4̂  ug/E. Although the system is able to meet the 19ug/E semi regularly it is not able to 
consistently meet thislimit. The system undcr̂ vent an initial evaluation during parts of 2010and 
2011 attempting to reduce thcTRCu via chemical coagulation and precipitation usingAluminum 
Sulfate. However, results wcrcinconclusivc and generally did not showafavorablc outcome for 
reduction ofTRCu. Due to the lacility's small size thcrc is little else that can be feasibly performed 
at thefacility in order to consistently achieve the currently proposed TRCu limit. Therefore other 
methods for achieving compliance must bc cxplorcd. 
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Figure 1 

The Madeira School WWTP 
Final Effluent Total Recoverable Copper 

Old Facility 

AVG = 17.48 ug/L 
MIN = 9.0 ug/L 
MAX = 26 0 ug/L 

New Facility 
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After significant copper monitoring, and review along with correspondence with the DEQ, it has 
been determined that the treatment facility does not possess the technology to effectively remove 
metals; therefore, it is very unlikely that consistent compliance can be attained, regardless of any 
interim treatment measures implemented. The Madeira School has developed, and implemented a 
compliance strategy which consists of the identification and implementation of site-specific 
regulatory alternatives for the permitted limit of copper. 

With coordination and approval of the Water Effects Ratio (WER) Study Plan from DEQ, Ehe 
Madeira School elected to conduct the Study in order to determine i f an alternative ER Cu limit 
exists based on actual water quality conditions demonstrated through the scientific process of an 
approved WER Study. In the event that the WER Study was successful. The Madeira School will 
request that the DEQ consider allowing an alternative TR Cu limit based on actual water quality 
conditions present at the facility through this proven streamlined process. 

A WER Study is the site-specific regulatory alternative that Ehe Madeira School elected to pursue as 
part of the planned compliance strategy. Initially, permit limits were established using laboratory 
generated criteria, which in some cases may not accurately reflect the actual impact of copper 
toxicity on the receiving stream. In a WER Study site-specific information is generated and used to 
develop a site specific copper limit based on approval from the regulatory agencies. Ehe following 
WER Study Plan was proposed and approved by the DEQ on 3/8/12. 

The WER Study shall consist of a minimum of two (2) sampling events at least a month apart during 
a seasonal low flow event at the receiving stream. The WER will include final effluent monitoring 
for TR Cu in addition to all other VPDES permit monitoring of the current 0.0395 MGD flow tier, 
toxicity monitoring, and other various water quality analysis required by the actual WER 
procedures. Typically, WER Studies combine final effluent and the receiving waters at 
predetermined ratios based on historical flow data from the receiving water body. The receiving 
stream in this particular case is a seasonal intermittent tributary of Difficult Run. Although Difficult 
Run is a larger water body which has substantial flow, the actual wastewater discharge point 
originates in the unnamed tributary which begins on the property and not in the river. Therefore 
since no 7Q10 or 1Q10 flow data is available for the unnamed tributary, there will be no mixing 
zone allowance for the purpose of this WER Study, meaning that the study will be conducted with 
100% final effluent from the wastewater treatment plant. 

The Madeira School will utilize the services of Environmental Systems Service, Ltd. (ESS) for the 
collection and analysis of effluent samples and final report generation. The Standard Operating 
Procedures (SOPs) to be used in performing each project task have been provided to The Madeira 
School and are included as appendices to this document. Please note that these SOPs are 
proprietary documents and should be treated as such under the Freedom of Information Act. 

The WER Study was conducted on two separate sampling events. Ehe first event occurred on 
4/3/12, and the second event occurred on 5/21/12. Sample results from each four hour composite 
sampling event and their respective WER ratio calculations have been further summarized in Section 
EH. on page 13. Appendices 4 and 5 include laboratory support data gathered during each of the 
collection events. 
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Figure 2. Topographic Map Showing the Location of The Madeira 
School WWTP, Outfall 001 sampling location. 
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The Madeira School WWTP 
Copper Water Effect Ratio Study Protocol 

This document provides the protocols that were used by The Madeira School to develop a Water 
Effect Ratio (WER) for copper for use in permitting the discharge from Outfall 001 at Ehe Madeira 
School Wastewater Treatment Plant. In general, the measures used to develop the WER followed 
the procedures described in EPA's guidance document .Sfrgam/wW fPafer-#!cf TWo f rocedbre 
for Discharges of Copper (EPA-822-R-01-005 March 2001). Specific protocols used in 
development of the WER are presented below: 

A. Critical Effluent and Receiving Water Flows 

In developing the effluent limit for copper on Outfall 001, DEQ staff used an effluent flow of 
0.0395 MOD. Ehere is no 7Q10 or 1Q10 flow data available for the unnamed tributary of 
Difficult Run therefore it was treated as 0.0 MGD. Ehe copper limit is based on Virginia's acute 
water quality criterion for the protection of aquatic life. 

B. Collection and Handling of Upstream Water and Effluent 

Samples for development of the WER were collected from Outfall 001 during two sampling 
events spaced approximately seven weeks apart. These events were conducted on 4/3/12 and 
5/21/12. Normally WER studies should be conducted during a period of dry weather flow. In 
this case 100% effluent was used for the Study because the 7Q10 and 1Q10 flows established by 
the DEQ were zero, therefore no samples from the receiving stream were required to be used to 
blend to the corresponding ratio. 

Samples of the effluent were collected by The Madeira School's contractor ESS using 
procedures described in Appendix 2. Once collected the samples were immediately preserved 
between 0 - 6°C in the dark with no air space in the sample container and transported to ESS's 
contract laboratory Coastal Bioanalysts, Inc. (CBI) in Gloucester, Virginia for toxicity testing. 
All samples from Outfall 001 were collected via four hour flow proportioned composite method 
with exception to the Hardness, E. Coli, Dissolved Copper, Dissolved Oxygen (DO), pH, and 
Total Recoverable Copper which were required to be collected via grab method. Additionally, 
influent samples were collected during each sampling event via grab. Appropriate chain of 
custody sample handling procedures were used for all samples and included in Appendix 4. 

C. Laboratory Dilution Water 

Laboratory dilution water was synthetic freshwater prepared in accordance with Methods for 
Measuring the Acute Toxicity of Effluents and Receiving Waters to Freshwater and Marine 
Organ/am.?, F # &#f;oM, OcfoW 2002 (EPA-82I-R-02-012). The laboratory dilution water had 
DOC and TSS concentrations < 5 mg/L, and hardness that was reasonably close to that of the 
Outfall 001 Effluent samples. The alkalinity and pH of the laboratory water was appropriate for 
its hardness as given in EPA-821-R-02-012. 



rheMade^a School 
WERSrud^ 
P ^ e 7 o f l ^ 

^ ^ ^ ^ ^ ^ ^ ^ T ^ ^ 

Eoxicity tests used for determination of me WER were 48-hour, static, acute tests with^ 
C ^ ^ ^ ^ ^ ^ ^ ^ canted out in accordancewithEEEsSDPEESl^ 
project anddescribed in ̂ 4 ^ ^ ^ ^ . EEEstcstingprotocolsarcconsistent with procedures 
publishedinEPA-82ER-02-012andASErvlE72^o. 

Eor calculation of the flnalWER,Ehe Madeira School performed two (2) deflnitiveW^ 
using samples collectedfromDutfallOOlas described in SectionRabove. In both tests, 100% 
Effluent was used, which is referred to as ^ 7 ^ ^ ^ ' . Ehe toxicity of copper spiked ^ ^ ^ ^ 
was then compared w îth the toxicity of copper spiked laboratory water for determination of the 
WER. Preparation ofthe i ^ ^ ^ test solutions followed the procedure described in E.15.b of 
AppendixAofEPA-822-R-0E005. Preparation of the laboratory water test solutions followed 
the procedure described in E.l^.bofAppendixAofEPA.-822-R-0E005. 

Prior tothestartofeachdeflnitivetest,EElperformed 48-hour rangefinding tests with 
l E ^ ^ a n d ^ ^ ^ ^ B Ehe results of these tests were used to establish the appropriate 
range of copper concentrations for use in the definitiveWER tests. 

Detailed procedures for preparation ofthe 1E^^ and ^ ^ ^ ^ ^ 1 E ^ ^ treatments, and for 
the conduct ofthe range finding and preliminary and definitiveWER tests are described in EBPs 
Modifications toSDPEES105 foundin^^^^^. Ageneraltimelineforconductingeach 
definitive WER test is provided inEablelonPage 8. 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

Development ofthe WER involved numerous analytical measurements for copper and other 
parameters performed on the 1E^^, 7 ^ ^ ^ ^ 1E^^, and toxicity test solutions. A 
narrative discussion ofthe analytical testing is provided below. 

L Copper 

Ehe number and types of planned analysesfor copper are shown inlable^onpagelO. 
During each of the two WER sampling events, effluent samples were collected by ESS 
using Mclean" sampling procedures as described in B t ^ ^ ^ 2 . Aliquotsofboth samples 
were analyzed for totaland dissolved copper by the contractedlab using EPAMethod 
2008 

Eheremainderofthesamples that wereanalyzedfor total recoverableand dissolved 
copper, using conventional analytical methods,were prepared by EE1 in the laboratorŷ  
prior to and following eachWER toxicity^ test. 
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Table 1. Estimated Timeline for Conducting Each WER Test 
DAY TIME RESPONSIBLE ACTIVITY 

0900 ESS Collect Samples: Effluent, offsite no later than 1100 

1500 ESS Deliver to CBI 

0 1500-1600 

CBI 

• Initial water quality measurements 
• Prepare unspiked SITE and LAB water and place in sample containers for 

TOC, TSS 
• Refrigerate remaining effluent samples 

1600-1700 CBI Set up and begin range finding tests with SITE & LAB WATER 
1 1600-1700 CBI 24-hour animal counts and water quality readings range finding tests 
2 1600-1700 

CBI End range finding tests 
• Determine lowest concentrations causing 100% mortality (C R Ti) 

0800 - 0900 CBI Begin warming Effluent 
0900-1000 

CBI 
Initiate preparation of SITE WATER serial dilutions: 

• Prepare spiked Effluent serial dilutions 
• Let stand 3 hours 

1230-1300 

CBI 

1300-1330 
CBI Prepare LAB WATER Treatments: 

• Allow to stand 1-3 hours 
1430-1530 

CBI 

Final pretest activities: 
• 30 nils each treatment removed for initial water chemistry 
• 25 mis added to 6 test chambers * (7 Concentrations + Control) * 2 

(LAB & SITE WATER) 
• 25 mis added to 2 duplicate test chambers * (7 concentrations + Control) 

* 2 (LAB & SITE WATER) 
• 150 ml each treatment (7 concentrations + Control) * 2 (SITE & LAB 

WATER) added to sample bottles with preservative and stored 
• 150 ml each treatment (7 concentrations + control) * 2 (SITE & LAB 

WATER) filtered through 0.45 urn filter, filtrate placed into sample 
bottles with preservative and stored 

• Prepare equipment blank: 150 ml laboratory water filtered through 0.45 
uin filter, and filtrate placed into sample bottle containing preservative 

1530 
CBI TEST START: 

• Organisms randomly placed into test chambers 
4 1530 CBI 24-hour water quality measurements using first set of chemistry duplicates 

5 

1530-1730 

CBI 

TEST END: 
• Animals counted/observed and findings recorded (LAB & SITE 

WATER) 
• Water chemistry measured using second set of chemistry duplicates 
• Filter through 0.45 urn filter all 6 replicates from the following treatments 

(SITE & LAB water) and place into sample bottles with preservative: 
o Controls 
o All concentrations with partial mortalities 
o The highest concentration with no adverse effects 
o The lowest concentration with complete mortality 

• Ship all metals samples T=0 and T=48 copper, and SITE and LAB water 
TOC, and TSS to ESS Laboratory Services for analyses 
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Oetailed procedures for the preparation of the samples for copper analyses are described 
inGBI'sModificationstoSOREESI05foundin^^^^2. Ehe samples prepared bŷ  
GBIwere transported to the analyticallaboratory,where they vvereanalyzedfor copper 
using Inductively GoupledElasma Mass Spectrometry (IGE MS), Ê P̂  
Ehe detection level for copper using IGE MS 200.8 is five(5)ug/E. The detection level 
of5ug/E is believed to be at least three (3) times lower than the copper concentrations, 
that were employed in the WER toxtcity testing. 

All samples to he analyzed lor eopper were collected, preserved, and transported in 
accordancewith appropriate OualityAssnrance/OualityGontrol(OA/OG) procedures and 
inamanner to minimize the potential lor contamination. 

2. ^ d d i ^ ^ A l ^ y ^ ^ 

Analyses that vvere performed lor the 10. 
Analyticalmethods and detection levels that were used with each parameter are presented^ 
inTable^onpagell. These analyses were performed for one ofthe following reasonŝ  ^ 

^ They are required by the toxicity testing guidelines ^ 
^ They are recommended by EEAguidelinesfotconductingaWER study 
^ They are parameters routinely measured and reported on the OMRs 

E ^ ^ ^ ^ ^ ^ ^ ^ r ^ ^ E ^ / ^ ^ E^r/^ ^ ^ / ^ ^ ^ ^ ^ ^ ^ ^ ^ / ^ 

Water quality parameters required hy the toxicity^ testing guidelines are routinely ^ 
monitored by GBf during toxicity tests, and are discussedinGBEsSOREESI05G and 
modifications to SOR EESI05 described in B t ^ ^ ^ ^ . In addition, ERA's WER^ 
Guidance (EEA^22-R-0E005) recommends that hardness, pH,a l^ 
and OOO be measured in the ^SiteWater^and/or laboratory dilution water. Ghemistry 
^Controls" (or dummy replicates) were used to obtain the tequiredmeasurements in 
toxicity test solutions at24hours and 48-hours in order to avoid contamination. ^ 

i 

^ / t ^ ^ ^ ^ ^ ^ 

In addition to the total copper analyses described in E.I above, the following OMR ^ 
parameters were analyzed at Outfall OOl during each sampling events Rlow,temperature, ^ 
dissolved oxygen (00), pEI, biological oxygen demand (BOO), total suspended solids ^ 
(ESS), E.Goli, and ammonia. All effiuent monitoring conducted for the months of April 
and May of20l2including the WER study sampling events werein full compliance with ̂  
the VORES permit. 

^ ^ ^ r ^ ^ ^ ^ ^ 

In addition to the above analysis, influent grab wastewater samples vvere collected during 
each sampling event andanalyzcd forBOO,ESS,ammonia, and oil^grease-hexane 
extractable material (O^G-EIEM). Of these analyses only Influent O^G hfEM is 
required to be monitored per the VEOFS permit and reported on the OMR. 
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THE MADEIRA SCHOOL WWTP 
WER Study 2012 Table 2 

Sample Date 4/3/2012 4/15/2012 5/21/2012 5/23/2012 
Parameters " Units Results Results Results Results 

Flow MGD 0.0191 0.0293 
H E.Coli MPN/100 mL <1 1.0 
LU TSS mg/L <1 1.50 
3 
_l TOC mg/L 7.22 7.55 
u. DOC mg/L 4.5 6.64 
LU 
_l BOD mg/L <2 <2 
< Hardness mg/L 140 146 
LL Alkalinity mg/L 147 173 

O Diss. Copper mg/L 0.0153 0.0130 
© Total Copper mg/L 0.0149 0.0126 
_l NH3 mg/L <0.10 <0.10 
I i . pH S.U. 7.66 7.89 
3 DO mg/L 11.10 8.91 

° Conductivity umhos/cm 866.00 870.00 
Temperature •c 14.1 20.5 

£ BOD mg/L 154 212 
LU 
3 TSS mg/L 113 92.1 
_ l 
LL NH3 mg/L 26.6 21.4 
z 0&G-HEM mg/L <5.00 10.2 

TSS (LAB) mg/L <1 <1 
TSS(SITE) mg/L <1 <1 
Total Copper (Lab Control) mg/L <0.00500 <0.00500 
Total Copper (5.88) Lab mg/L 0.0056 0.00617 
Total Copper (8.40) Lab mg/L 0.00748 0.00762 
Total Copper (12.0) Lab mg/L 0.0104 0.0104 
Total Copper (17.2) Lab mg/L 0.0148 0.0139 

o 
o Total Copper (24.5) Lab mg/L 0.0194 _ 0.0192 
_ l 
_ i 

Total Copper (35.0) Lab mg/L 0.0290 0.273 
< Total Copper (50.0) Lab mg/L 0.0403 0.0388 
H Total Copper (Site/Eff Control) mg/L 0.0148 0.0137 
o Total Copper (58.8) Site/Eff mg/L 0.0652 0.0604 
2 
LU 

Total Copper (84.0) Site/Eff mg/L 0.0846 0.0837 
S Total Copper (120) Site/Eff mg/L 0.123 0.112 

Total Copper (172) Site/Eff mg/L 0.166 0.147 
Total Copper (245) Site/Eff mg/L 0.236 0.206 
Total Copper (350) Site/Eff mg/L 0.313 0.270 
Total Copper (500) Site/Eff mg/L 0.486 0.406 
DOC (LAB) mg/L <1 <1 
DOCjSITE) mg/L 4.64 6.28 
WER n/a 6.921 5.192 

FINAL WER (Calculated Geometric Mean of Ratios) 
FINAL WER (Maximum Allowable WER From EPA) 

Current VPDES Permit Limit for Total Recoverable Copper 

5.994 
5.000 

19 ug/L 

Proposed VPDES Permit Limit for TR Copper Based On WER Study) 95.00 |ug/L 
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Table 3. Analytical Methods and Detection Levels for use in WER 
Study 

Parameter Analytical Method LOD LOQ Units 

Alkalinity SM 2320 B 1 2 PPM 

Ammonia SM 4500 NH3 D 0.1 PPM 

Biochemical Oxygen 
Demand 

SM 5210 B 2 PPM 

Conductivity SM 2510 1 PPM 

Dissolved Copper EPA Method 200.8 0.001 0.005 PPM 

Dissolved Organic Carbon SM 5310 C 1 PPM 

Dissolved Oxygen SM 4500 OG 0.1 PPM 

E. Coli SM 9223 B 2 MPN 

Hardness SM 2340C 1 2 PPM 

PH SM 4500-H+ B SU 

Total Organic Carbon SM 5310 C 0.2 1 PPM 

Total Recoverable Copper EPA Method 200.8 0.002 0.005 PPM 

Total Suspended Solids SM 25400 1 PPM 
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Eheacceptability of eachtoxicity^ test willbe evaluated individual Tests with substantial 
deviations horn the laboratory practicespresented in the EPA WERguidance ancEor EEA, 
ASEM, and EEI protocols for conduct of the tests will be rejected. 

EheEE^s for laboratory and site water tests were calculated using dissolved (mean)and total 
copper concentrations. Ehe method employed for calculation ofthe EE^ was appropriate for 
the data, and the same conmutationalmethods(e.g.,Erobit,comput^tionalinterpolation,etc.) 
were employedfor both tests fromaparticular sampling event. Guidelines fot calculation of 
laboratory and ^SiteWateE'EE50spresented in Appendix A, Section G.3 and G.4ofEEA's 
Streamlined WER Guidance will be followed for calculation ofthe EE50s in laboratot̂ yand site 
water,respectively. 

EheEG^sdeterminedforthelaboratory water,^Site Water', and theSpeciesMean Acute 
Value (SMAV) for G.dubiawere normalized to the same hardness. Ehe sample WERwas 
determined for each pair ofhardness-normalizedEG^ values as follows^ 

EG^(site water) 
EG^ (laboratory water)^ 

^ l f the hardness-normalized laboratory water EG50 is less then the hardness-
normalized SMAVvalueforC ^ / ^ , then the hardness-normalizedSMAVvalue 
will be used. 

Ehe siteWERwill be calculated as the geometricmean of the two (or more) sample WERs. 
Site-specific dissolvedcopper criteria will thenbe calculated asVirginia'sdefaultdissolved 
coppet ct iteria multiplied by the WER. 

^ ^ ^ ^ 7 ^ 

following completion of the WER studyEhe Madeira Schoolresults were reviewed and the 
WERcalculated. AEnal report has been developed and provided to the DEQincluding the 
following^ 

D Summary ofthe sampling and analytical procedures employed 
^ Summat̂ y of the analytical results 
D Summary ofQA/QE results, addressing data validation 
^ Discussion ofthe calculations used to derive the WER 
^ Ehe linal copper WER 



The Madeira School 
WER. Study 

Page 13 of 13 

. INTERPRETATION OF WER RESULTS 

Of the WER Study collection event that occurred on 4/3/12, "Site Water" yielded a WER of 
11.96 for site water EC50 divided by lab water EC50, and a ratio of 6.921 for the site water, 
divided by the Species Mean Acute Value from Appendix B of EPA Streamlined WER 
Procedures for Discharges of Copper. The lower of the two ratios was used in the calculation of 
the final ratio (geometric mean of both sampling events) as shown in Eable 4 below. 

Of the WER Study collection event that occurred on 5/21/12, "Site Water" yielded a WER of 
8.574 for site EC50 divided by lab water EC50, and a ratio of 5.192 for site water divided by the' 
Species Mean Acute Value from Appendix B of EPA Streamlined WER Procedures for 
Discharges of Copper. Ehe lower of the two ratios was used in the calculation ofthe final ratio 
(geometric mean of both sampling events) as shown in Eable 4 below. 

Table 4 
Study 1 

48HR EC50 Test Hardness (mg/L Normalized 48HR 
Test Matrix (ug/L) 95% CL. CaC03) EC50 (ug/L) 

Lab Water 18.82 17.72 -20.00 138 18.82 
Site Water 225.0 210.8-240.1 138 225.0 

WER Normalized Site Water Normalized Lab or 
Chemical Basis Denominator EC50 (ug/L) SMAV EC50 (ug/L) WER 

Total Copper Lab Water 225.0 18.82 11.96 
Total Copper EPA 2001 225.0 32.51 6.92? 

Study 2 
48HR EC50 Test Hardness (mg/L Normalized 48HR 

Test Matrix (ug/L) 95% CL. CaC03) EC50 (ug/L) 

Lab Water 20.07 18.52-21.75 144 20.07 
Site Water 170.5 158.3 - 183.6 140 175.7 

WER Normalized Site Water Normalized Lab or 
Chemical Basis Denominator EC50 (ug/L) SMAV EC50 (ug/L) WER 

Total Copper Lab Water 175.7 20.07 8.754 
Total Copper EPA 2001 175.7 33.84 5.192 

Final WER 5.994 
Maximum Allowable WER (EPA) 5.000 

VPDES Copper Limit 19 
Proposed VPDES Copper Limit with WER Applied 95 

In summary, the WER for Ehe Madeira School WWTP has been calculated by using the 
geometric mean of the lowest ratios determined from the 4/3/12 and 5/21 /12 sampling events, 
which had ratios of 6.921 and 5.192 respectively. The geometric mean of these two ratios was 
calculated as 5.994, however the maximum allowable ratio by EPA is 5.000. Therefore 
applying the WER of 5.000 to the current permitted limit for Eotal Recoverable Copper of 19 
ug/L yields a concentration of 95 ug/L. The Madeira School requests that the DEQ consider the 
conclusions of this WER Study when developing a VPDES Total Recoverable Copper Limit for 
the facility. 
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The Madeira School WWTP 
Sample Collection & Handling Procedures 

" Page 1 of 1 

Protocol for Collection and Handling of Water Samples for use in The Madeira 
School WWTP Water Effect Ratio (WER) 

General Guidelines 
Preliminary Considerations 

1. All sample equipment will be cleaned and preserved by one ofthe following labs; 
• Environmental System Services 
• Coastal Bioanalysts 

2. ESS will collect a monthly Hardness at the final effluent sampling point for Outfall 001 
until study has been completed. 

3. ESS will provide analytical services for the Hardness and all other samples collected for 
TOC, and TSS. 

4. DMR Reporting- All DMR required parameters measured in the field will be reported to 
ESS staff responsible for DMR completion in time to complete the DMR by the 10th of 
the month following collection. 

Sampling Plan 
1. ESS will perform two (2) sampling events to collect the WER samples. 
2. Each WER sample will be collected with a peristaltic pump, using new vinyl tubing. 

Tubing will be flushed with approximately 1 gallon of wastewater prior to collection of 
samples. 

3. Five (5) gallons will be collected in a new cubitainer filled to the top of the container, 
properly packaged in a cooler and preserved on ice. Cuhitainers will be rinsed with 
sample prior to filling. The properly preserved and packaged carboy will be transported 
and relinquished to Coastal Bioanalyst Inc: (CBI), while maintaining the sample chain of 
custody. 

4. ESS will collect the sample early during the day to allow the ESS technician to deliver 
the sample to CBI by 1500, the day of collection. 

Water Effects Ratio Sampling Procedures 

1. ESS arrive onsite. 
2. ESS technicians set up peristaltic pump at sampling location Outfall 001. 
3. At outfall 001 pH, Dissolved Oxygen, Conductivity, Flow, and Temperature 

measurements will be taken by an ESS technician. Of these parameters pH, Dissolved 
Oxygen, Flow, and Temperature are to be reported on the DMR. 

4. Samples for TOC, TSS, Hardness, Alkalinity, DOC. Total Copper, Dissolved Copper, 
BOD, E. Coli, and, TKN will be collected at outfall 001 in bottles provided by the 
analytical lab. Of these parameters BOD, TSS, E. Coli, and TKN are to be reported on 
the DMR. 

5. The technician will collect five (5) gallons of sample in a new cubitainer. This container 
will be preserved on ice in a cooler, then immediately transported to CBI. 

The Contents of these Standard Operating Procedures (SOP's) are considered the property of Environmental 
Svstems Service. Lid. CESS) and as such are confidential. No pari of these procedures may be reproduced in any 
form, except as required for this specific project, without express written permission from ESS 
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APPROVED: 
Peter F. De Lisle, Ph.D., Technical Director 5/9/07 

NOTE: This Standard Operating Procedure contains proprietary information and was developed for the sole use of 
Coastal Bioanalysts, Inc. and shall not be used by other organizations, or distributed to other parties, without written 
approval from Coastal Bioanalysts, Inc. 

Distribution: 

1. Quality Assurance office file (Original hardcopy with records of review and distribution) 

2. Controlled copies to appropriate personnel/laboratories. 

Distribution records (Original copy only): 

Copy 
# To: Name/Location 

Distrib. 
Date 

QAO 
Init. 

Return 
Date 

QAO 
Init. 

1 Lab 

Records of review* (Original copy only): 

(Reviewed by) (Date) (Reviewed by) (Date) 

(Reviewed by) (Date) (Reviewed by) (Date) 

(Reviewed by) (Date) (Reviewed by) (Date) 

Date removed from laboratory use: 
(All controlled copies returned/destroyed by this date) (Technical Director) (Date) 

"Methods must be reviewed at least annually by the quality assurance officer as part of the annual audit and 
managerial review. All affected staff reading a method for the first time should certify such in their personnel file. 
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TESTi^ETHCD 

EPA2002.0 

APPEIC^LEI^ATRiCES 

Aqueous.Tblsspeclescannottoleratehighlysalinema^ 

DETECTION Eil^llT 

Not applicable to toxicity. 

SCOPEANO APPLICATION 

1 This testmetbodmeasurestheacute t o x i c a 
^ o / a , during 24-hto48-b static or48-h to 9^-h static-renewal exposures. The method may also be used for 
determining the NOAEC without any modification oftest design. 

2 This test is used asadefinitive test consisting offive effluent concentrations andacontrol. Other desi^ 
as testing 100% sample from each of several stations plusacontroland/orreference site may be used for 
testing surface waters, elutriates, etc. 

3 ThlsversionofthisSOP incorporates NELAP-requlred elements; the actual conductofthetestmethod is 
unchanged from the prevlousversion ofthe 5OP(ET5105E, 2/18/03). 

SOM^ARyOETEST^ET^OO 

1. Oaphnids^24-hold)are exposed to five different concentrations of an effluent during the 24-h or 4 8 - h ^ 
Pass/faiiNOAECtestsuseonlyacontrolandcritical(e.g.100^)effluentconcentration.Multi-dll^^^^ 
NOAEC tests are also often specified in permits. 

2. ^a te r quality Is monitored daily. Tests may be static orstatic renewal and maybeextendedto^hdurat ion 
with feeding and daily renewal orrenewal at 48 b. 

3. The numberofllvedaphnidslsalso recorded dally.The test endpolnt is survival. 
4. Valid testsmustbaveaminimumofgo% control survival Refertoreferencesbelowforadditiona^ 

DEFINITIONS 

Unless otherwise specified, the term effluentisused,fortbesakeofconyenlence,throughoutthisdocumentto 
refertoeffiuents, groundwaters, recelvingwaters,leachates,elutriatesandotheraqueous samples. Seealso 
ORS801 for additional definitions and terms. 

INTERFERENCES 

1 Excessive headspaceorinsufficientcbillingofsamples during shipmentandstoragemayresultlntoxlcitybeing 
underestimated 

2. Improperhandling may adversely affect both organism and sample condition. 
3. Indigenous crganlsmswbich may bepredatorsorpathogens ofthe testorganisms,oraresimilarin 

appearance to the test organisms, may confound toxicitytest results. 
4. cH drif^ during testing mayresult lnartifactualtoxicityofp^dependenttoxicant^^ 

SOPETS204forphlcontrolmethods. Note: If results are tobeusedforcomcliance purposes modificationsfor 
cH control reouire approval ofthe reoulatorv authority before implementation. 
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SAFETY, ^ASTE^ANAGEMENTANOPOLLOTICN 

1. Collection and use of effluents in toxicitytests may pose risks to personal safety and health.Standard 
laboratory safety procedures must be adhered to at all times. Gloves mustbe worn at all times when handling 
samples. 

2. Effluents discharged under NPOES permits may be poured directly down the drain. Exceptforphi adjustment 
(^5), all reagents used in this test and supporting analyses(e.g. ammonia, aikalinity,etc.)do not require any 
pre-treatmentpriortc discharge to the sanitary sewer. 

EQUIPMENT ANO SUPPLIES 

1. Oaphnids(^24-b old), minimum of150(120fortest, 30 for̂ surrogate^ chambers used forwater quality 
measurements on dayl). Suppliers of brood stock (in order of preference): 

a. Chesapeake Cultures(Elî abethWilkins 804-̂ 93-4045) 
P. Aquatic 8ioSystems (Scott bellman 800-331-5918) 
c. Aquatic Research Organisms (800-927-1850) 

2. vcT^er/asf^m 
3. Temperaturecontrolled(20or25^1^C)lab 
4. Llghttable 
5. Calibrated thermometers 
5̂. Test chambers, (30)30-ml portion cups, scintillation vials,or equivalent; all identical 
7. FIOPETemplate(Fig.l) 
8. Funnel, with 80 urn mesb 
9. Calibrated flasks, 250-ml 
10. W^h bottles containing OIH20 
11. Graduated cylinders 100-mi 
12. Pipettes, pipette pumps and pipette bulbs 
13. Tape, markers 
14. Datasheets 

15. Airlines, Pasteurpipettes and alrstones 

REAOENTSANDSTANOAROS 

1 DIFI20(AST^Typei) 
2. Moderately hard standard synthetic freshwater 
3. Î CI Sigma Ultra grade 
SAMPLE COLLECTIONS StllP^ENT,STCRAOEANO PREPARATION 

Referto SOP ETS201 regarding sample collection and shipment; this Is usuallythe responsibility of the client ora 
subcontractor. 

Samples must be properly stored and prepped prior to use in toxicity tests. Incorrect sample storage or prep may 
Invalidate the test and/or affect test results. Referto SOP SPLS202 and ETS203forsample receipt and prep 
procedures. 

C ^ o ^ ^ ^ ^ o ^ A O U T E T E S T 

EPA2u02.0 ^ ^ ^ B ^^B^ 
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REQUIRED TEST CONDITIONS 

TEST TYPE: Static (24-h or 48-h), 48-h static-renewal, or 96-h static renewal (daily or at 
48h). Permit specific. (Codes - Static: ACD Renewal: ACD - 48R, -96DR, 
-96R1) 

TEST CONCENTRATIONS (%): Depends upon WET limit or other permit limit. Permit may specify a 
dilution series. Dilution factor for effluents is > 0.5X unless otherwise 
specified by regulatory authority or special test objectives. Typical: 100, 
50, 25,12.5, 6.25%. May also be NOAEC pass-fail test. 

DURATION: 24 or 48 + 0.5 h; 96 + 0.5 h with renewal daily or at 48-h 

REPLICATES: 4 with 5 animals each (i.e. 20 animals/concentration; LC50 & NOAEC 
tests) 

RANDOMIZATION: Test chambers oriented in randomized block design (DRS601) 

TEST CHAMBERS: Borosilicate glass scintillation vials, portion cups or equivalent 

TEST VOLUME: 15 ml 

TEMPERATURE: 25 + 1° C or 20 + 1° C (max-min 3° C maximum) (permit specific) 

DILUTION WATER: Standard synthetic freshwater (SFW), moderately hard1 

PHOTOPERIOD: 16 h light/8 h darkness 

LIGHT INTENSITY: 10-20 uE/m2/s (50-100 ft-c) (ambient laboratory illumination) 

AGE: < 24-h old 

D.O.: >4.0 mg/l, do not aerate test chambers 

FEEDING: Feed YCTISeienastrum while holding (min. 2 hr) prior to test; not fed 
during 48-h test For 96-h test feed 0.2 ml YCTISeienastrum 
mixture/beaker 2 h prior to renewal at 48 h 

CLEANING: Not required. New (clean) chambers used for renewals. 

SAMPLE HOLDING TIME: 36 h first use, may be used for renewal for up to 72 h after first use 

TEST ACCEPTABILITY: > 90% control survival; test must not be prematurely terminated 

1 

Dilution water may be of same hardness as the receiving water if known and approved by the regulatory authority. 
In some cases the receiving water may be used as the diluent (permit specific). Both a site-hardness SFW or 
receiving water control and a standard synthetic water control must be run. 

Ceriodaphnia dubia ACUTE TEST 

EPA 2002.0 :•: j T j . f"\ \ \ 
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IMPCRTANTNOTES: 

Recording data: 

1 Use only pe rmanen t 
2. Pill in Information requested on bench sheets completely, onareal-tlme basis. 
3. Write neatly and legibly. 
4. Corrections to bench sheet entries must be performed by placingasingle line through the incorrect entry, 

writing the corrected entry as near Its appropriate space as possible and Initialing thecorrectlon. Write an 
explanation ofthe errorifneeded (footnote with numberlf necessary due to space limitations). 

Control of contamination: 

Samples may contain bacteria orfungi which are pathogenic to test organisms, especially fathead minnows. To 
decrease the possibility ofcontrolorbetween-test pathogen ortoxicant contamination: 

t . Cloves must be worn whenever hands come in contact with effluent, dilution water,testvessels, etc. 
2. Useadedicated pipette for transferring animals for each test and for controls (Renewal tests). 
3. Obtain OayOwater quality measurements by pouring waterfrcm beakers used for sample prep into dedicated 

30-ml beakers. Collectfinal water quality measurements from surrogate beakers(see P ig . t )onOay1and 
from test beakers on Oay2(test termination). 8e careful not to splash or aerate sample during collection of 
allquots. 

4. Change phi probe soak dally, uslnganew container. 

PRCCEOURE^METHOOPERFCRMANCE 

Referto the work order database to determine client (permit) specific test requirements such as dilution series, 
duration, dllutlonwater,speciesanddechlorinationandphla^ustmentprocedures.SeeSOPETS203forguidance 
on preparing dilutions. 

TestSetUp(OayO) 

E The test should be set up as soon as practical within sample holding time (36h). 
2. Test animals must all be from the same source and rnu^t have exhibited acceptable survival (^90%)during the 

previous 24-h period. Unacceptable survival can be identified by examining the brood board for dead adults 
among the group(s)of organisms being used for production oftestneonates(e.g.6-day and7-day olds). 

3. Collecting test organisms: 
a. Record vials with offspring on brood board and time checked periodically during the afternoon, 

nightand/ormorningbeforethetestissetupsothatasufficientnumberofanimalscanbe 
collected which are all released within the 24-h period prior to the start ofthe test (see CULS002). 

b. Select daphnidsfortest of appropriate age(^24hat test set up)from animals with good brood 
sizes(^tO) which have producedaminimum of 3 broods. Only select animals which appear to be 
in goodhealth,i.e.swimming,good color,size and shape. 

c. Pool animals Inabowl,feed YCT^Se/enas^^nmixture(ca.2ml^50 ml) and place bowl in test 
labatleast2br.priortoteststartup. 

4. Select and labelatemplate board (Pig.t) . Record brood release data (i.e. age), acclimation temperature, 
template number,etc. on bench sheet. 

5. Prepare effluent sample, approximately 200 ml forasingle Ceriodaphnia, more if additional species are to be 
tested (exact amount will also depend on the dilution series used; 200 ml based on 0.5xdilution series^. 
Record sample pH, temperature, conductivity and O.O. Note: Sample phi should be 6.0-9.0; if not, additional 
treatments may need to be set up. See Sample Preparation SOP ETS203 for detailed instructions. 

6. Check dilution waterto ensure acceptable temperature, conductivity, pHandOO. and record measurements 
Check that hardness and alkalinity measurements forthe batch of dilution water are within specifications(SOP 
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forthetest. Note: SPW diluent should not be used formore than two weeks. Note: If animalsarecultured ina 
water differentthan that used forthetest dilution water thenasecondcontroi(culture water control) must be 
tested. 

7. Because of the small volumes ofwater(15mi) used, the test chambers must be thermally equilibrated to the 
testtemperaturepriortouse. 

8. Pourthecontrol(dilutionwateronly),uslngaseparate, labeled and calibrated 250-ml flask. Pl l l tothelOOml 
mark. Pour approximately 15ml into each of5test chambers, placing on appropriate block on template. The 
fifth replicate is placed in the 5^ row ofthe template (Plg.1); this chamberwill receive the requisite number of 
test organisms (5) butwill be sacrificed on day l fo rwater quality measurements (i.e. these animals ar^ not 
countedfor t.050 determination). These ^surrogate chambers^ are used to prevent contamination from probes 
and damage to animals. 

9. Pour excess(^25 ml) intoa30-mlbeakerforinitial(day0)water quality measurements. Make sure the 30-mi 
beakers are clean, dry and equilibrated to test temperature before use 

to. Pour the remainder ofthe test by measuring out the amount of effluent needed (using graduated cylinder or 
pipette as appropriate)intoalabeled,pre-calibrated250-ml flask and diluting to 100 ml calibration mark with 
SPW.AItematively,serlally dilute 200 ml by pouring off 100 ml portions working in order of decreasing 
concentrations, Mix, pourinto test chambers(excess into 30 mi beakers)and place chambers in appropriate 
wells on template as described above. Record time testpoured 

11.immediately after pouring test solutions measure (in 30-mibeakers)and record,in orderofincreasing 
concentration: 

a. Temperature, phi, conductivity and 0.0. in one replicate of each concentration. 
b. Total residual chlorine (TRO) In the highest concentration if present at sample check-in (almoin 

dilution waterlf chlorine may be present; e.g. Ifareceivlng water Is used as diluent); record on 
effluent prep sheet. 

c. Check thatvalues make sense with respectto required test conditions,internal consistency and 
saturation values. Unusual values may indicate instrument drift since last calibration, 
measurement error, etc 

12. Transfer neonate daphnlds,usingadlsposable pipette (watch daphnid exit pipette tip underwatersurface), one 
or twoatat ime, until there are5in each chamber. Only selectanlmals which appearto be in good health,I.e. 
swimming, good color,size and shape; avoid underside animals. Because the chambers are in random order 
and only one ortwo animals are placed in each chamber pertime, this method Insures healthy animals are 
randomly assigned to treatments. Verifythat the correct number of animals are added to each chamber. 
Record time the daphnids are added, this is the time the test started. Animals should be added as soon as 
possible and no more than one hourfrom the time the tesfwas poured. 

13. Loosely cover chambers. 
14. Check survival in the highest concentration approximatelythaftertest is set up. If mortality Is observed at that 

time additional, iower,test concentrations may have to be set up(e.g.3.13and1.56%). The number of 
additional concentrations should be based on the extent ofmortallty observed in lowertest concentrations. 

15. Rinse 30 ml beakers well with delonized water and invert to dry (in test lab to insure thermal equillbration)for 
use the next day. 

15. Prepare dilution water as needed to be used the following day (Renewal tests) 

Oa i iyTasks(Oay1(or2and3) ) 

Static Tests: 

1. Measure and record, In order ofincreasing concentration,temperature, phi,and O.O. in the fifth(surrogate) 
replicate of each concentration. Discard solution after measurement. Oheckthatvalues make sense with 
respect to previous day^s values, concentrations, saturation values, required conditions, etc. Unusual values 
may indicate instrument drift since last calibration, measurement error,etc. 
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2. Count and record the number oflivedaphnids. Record time, and initial Remove any dead animal hlOTEA 
Although dead bodies may sometimes dissolve they usually don t̂. Verify live count^deadcount^previous 
day total. 

8taticRenewalTests^Note:l tag6htestfeed02mlYC^^ 
at48tu 

t. Prepare effluent sample as above. 
2. Check dilution waterto ensure acceptable temperature,conductivlfy,phl and 0.0. and record measurements. 

Check that hardness and alkalinity measurements tor the hatch of dilution water are within 
RWS00t)and transcribe valuesand vat numberfrom the batch sheet to the effluent/dilutionwaterprep she 
forthetest. 

3. Prepare each concentration separately,pourintoanewsetoftestchambers(see sect. 8-tuabove). 
4. Collect ^initiai^(after renewal; on aliquots from prep flasks)measurements for each concentration.: 

a. Temperature, phi,conductivity and O.O.in one replicate of each concentration. 
b Total residual chlorine (TRC) In the highest concentration and control if present at test initiation 
c. Check that values make sense with respect to required test conditions, internal consistency and 

saturation values. Unusual values may indicate instrument drift since last calibration, measurement 
error, etc. 

5. Count the number of survivors as daphnids are transferred (watch daphnidsexitpipette tip, placed underwater 
surface)into new solutions; verify(recount) after transfer. Place the chamberwithdaphnld and fresh solution 
back on the test board in the correct well. Be careful not to slosh water, causing the daphnids to stick to the 
wall ofthe vessel. Record time oftransfer,number of survivors and initials. 

6. Measure and record in old solutions f̂inal̂  (before renewal) water quality parameters: 
a. Temperature, phi, and O.O.in one replicate of each concentration. 
b. Total residual chlorine (TRC) in the highest concentration and control if present at test initiation 
c. Check thatvalues make sense with respect to required test conditions,internal consistency and 

saturation values. Unusual values may indicate instrument drift since last calibration, measurement 
error, etc. 

highest test concentration with surviving animals in the period24hprior to measurement. 

Termination ofTest(4^0.5hor96^0.5h) 

1. Count and record the number of live daphnids. Record time and initials. NOTE: Although dead bodies may 
sometimes dissolve they usually don l̂. Verify live count^deadcount^previous day total. 

2. Measure and record, before renewal, in order of increasing concentration: 
a. Temperature, phi and O.O. in one replicate of each concentration. 
b. Conductivity in the highest concentration and control. 
c. Total residual chlorine (TRC) in the highest concentration and control If present at test initiation 
d. Check thatvalues make sense with respect to required test conditions,internal consistency and 

saturation values. Unusual values may indicate instrument drift since last calibration, measurement 
error,etc. 

3. Remove all test glassware to wash area. Olscard any remaining sample. If sample needs to be saved for later 
chemical analysis, mark the container(red tape on cap)to indicate It is an archived sample. 

CALCUEATIOr^SANOOATAANAE^IS 

t . Por all treatments and controls calculate the percent total survival. 
2. TheTAC and statistics are determined using performance of animals in the dilution water control; ifaculture 

water or similar control is included its purpose is only to evaluate the appropriateness of the dilution water. 
3. Referto SOPs ORStOI and ORSt02 for calculation and data analysis procedures: 

a PorLC50testscalculatethet.C5uuslngappropriatemethod(SOPORSIut). 
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b. For pass-fail NOAEC tests evaluate the critical concentration using hypothesis testing {e.g. Student's t-
test; SOP DRS102) 

c. For multi-dilutional NOAEC tests evaluate the critical concentration using hypothesis testing and 
Calculate the LC50 if sufficient mortality occurs. 

QUALITY CONTROL/DATA ASSESSMENT & ACCEPTANCE CRITERIA 

1. Test acceptability criteria (TAG): Valid tests must have a minimum of 90% control survival. The TAG and 
statistics are determined using performance of animals in the dilution water control; if a culture water or similar 
control is included its purpose is only to evaluate the appropriateness of the dilution water. In addition, the test 
must be conducted in accordance with specified test conditions (temperature, test organism age, etc.; see 
below). Tests must not be terminated prematurely (i.e. + 0.5 h). 

2. All supporting activities, such as preparation of dilution water, balance use and calibration, etc., must be 
performed in strict accordance with laboratory SOPs. 

3. A test may be deemed conditionally acceptable if there are minor deviations from specified conditions; 
determination of conditional acceptance based on degree of departure and objectives of test shall be made by 
the laboratory technical director and/or permitting authority and noted I the final report. 

4. Reference toxicant tests must be performed each month the method is performed. If animals are purchased 
from an outside source a concurrent reference toxicant test must be conducted with the same batch of animals 
used in the effluent test. These tests are conducted similar to effluent tests except that a standard dilution 
series is tested using a concocted "100% effluent" composed of the reference toxicant (KCI) and laboratory 
dilution water (see below). 

Reference Toxicant Test Concentrations/Dilutions: 

1. Prepare "100%" concentration by dissolving 572 mg of KCI (Sigma "Ultra" grade, current lot in use) in 500 ml of 
SFW dilution water. Record KCI "A" number on bench sheet. Use a calibrated flask, initially adding the KCI to 
ca. 400 ml of dilution water and then bringing to 500 ml volume after complete dissolution of the reference 
toxicant. Mix well. 

2. Test the following concentrations of "100%" reference toxicant sample: 100%, 70%, 49%, 34.3%, 24.0%; i.e. a 
0.7X dilution factor. These correspond to 1144, 800, 560, 392 and 275 mg/l KCI. 

3. The test must be performed using the same procedures as for a static effluent test. 

OUT-OF-CONTROL7UNACCEPTABLE DATA: CORRECTIVE ACTIONS AND CONTINGENCIES 

Immediately notify the QA officer if data are out of control limits or unacceptable. 

CALIBRATION AND STANDARDIZATION 

Calibration is not applicable to toxicity testing. See QSS301 and QSS302 for precision estimation and 
standardization using reference toxicants and PT samples. 

REFERENCES 

See Quality Manual 
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Fig. 1. Acute Ceriodaphnia test template, 
water quality measurements. 

Rear row is for surrogate vessels for Day 1 
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Client: Environmental Systems Service, LTD. 
Project ID: ESSL1205 
Client Sample ID: Madiera School Outfall 001 
Permit No: VA0024120 
Sample Period: 4/3/12 

REPORT: MADIERA SCHOOL - COPPER WER (ROUND 1) 

Submitted To: Prepared By: 
Ms. Angie Woodward Coastal Bioanalysts, Inc. 
Environmental Systems Service, LTD. 6400 Enterprise Court 
218 North Main Street, P.O. Box 520 Gloucester, VA 23061 
Culpeper, VA 22701 (804) 694-8285 

www.coastalbio.com 
Contact: Peter F. De Lisle, Technical Director 

Coastal bioanalysts, inc\ 

METHODS: 

Procedures followed the previously submitted and approved study plan. Test methods are summarized below. 

Details regarding test conduct and data analysis are provided in attached bench sheets and printouts as applicable. 

Test Organisms 

Seven days prior to testing CerWqpWo cultures were started in hard synthetic freshwater (SFW; 100 mg as 
CaC03) using neonate cladocerans. This hardness corresponded to the approximate hardness of an effluent sample 
collected 3/16/12 (106 mg/L) and was within 20 mg/l of a second value (116 mg/L for a 3/27/12 sample) provided 
the lab the day prior to sample collection. However, because the hardness ofthe sample received for testing on 
4/3/12 was significantly greater (138 mg/l), animals were acclimated to water of 120 mg/l hardness during the two 
days prior to final testing on 4/5/12. Cultures were fed YCT-Selenastnim (@ 3.5E7 cells/ml) at a rate of 0.1 ml of 
each per 15 ml of culture solution. Production and survival of animals raised in the hard water appeared similar to 
that of standard lab cultures maintained in moderately hard SF W. 
Test animals were < 24 h old and selected from females that had produced 3 or more broods with a minimum of 15 
offspring produced by the third brood. Animals were not fed during the test but were fed YCT-Se/emwfrMm 
approximately 5 h prior to use in tests. 

Test Solutions 

Hard SFW was prepared according to the EPA recipe by dissolving ACS reagent-grade (or better) salts in high 
purity deionized water followed by aeration for at least 24 h. Deionized water was obtained from a Barnstead 
Nannopure Research Series system. The following treatment train was used for the feed water provided to the 
Barnstead system: well water > 10 urn particle > softener > 1 urn particle > activated carbon > reverse osmosis > 
mixed bed anion-cation exchange > 1 urn particle > Barnstead Nannopure. 

Effluent sample was stored at 3-4° C in the dark until used. Sample was maintained in collapsed Cuhitainers with 
minimal headspace. Effluent was warmed to test temperature prior to use. Minimal (2.0-2.5 min) aeration was 
necessary to reduce oxygen to saturation concentration for range-finding and definitive tests. 

Range-finding tests were used to determine appropriate concentrations for use in definitive toxicity tests. For the 
range-finding tests copper was added directly to site water and then serially diluted to prepare test solutions. 
"Site water" consisted of 100% undiluted effluent (based on stream and plant permitted design flow). The lab-
water test solutions were similarly prepared by serially diluting spiked hard SFW. Copper was added as a 1 ug/pl (1 
nig/ml) stock solution prepared by dissolving 67 mg of ACS reagent-grade CuCl2'2H20 (99.999+%; Aldrich lot 
#15726CH) in 25 ml high purity deionized water. The same stock was used for all tests. 
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Client: Environmental Systems Service, LTD. 
Project ID: ESS.L1205 
Client Sample ID: Madiera School Outfall 001 
Permit No: VA0024120 
Sample Period: 4/3/12 

Coastal E-ioanalysts, Inc 

For the definitive site water test, copper was added to the effluent (site water) and allowed to equilibrate for 3 h prior 
to adding animals. A 2 L volume ofthe highest concentration of spiked effluent was prepared by adding 1000 ul of 
copper stock solution. Thus the final concentration was 500 ug/l (assuming no background Cu). Serial dilutions 
(0.7X) of spiked site water were prepared by pouring off an 600 ml aliquot of the highest concentration and bringing 
back to volume with un-spiked effluent. The 600 ml aliquots were added to labeled 1 L plastic beakers. The 
procedure was repeated to prepare seven beakers of solution of decreasing concentration. A control beaker received 
600 ml of un-spiked effluent. The beakers were then allowed to stand for 3 h before being used in tests. 

For the definitive lab water test 2 L of the highest concentration of hard SFW was prepared by spiking with 100 u.1 
of copper stock solution (final concentration 50 ug/l). Serial dilutions (0.7X) of the spiked lab water were prepared 
as described above except using hard SFW as the diluent. The lab water solutions were then allowed to stand for 3 h 
before being used in tests. 

Chemical Analyses 

Samples of hard SFW and effluent were collected at the beginning of the test for TSS and DOC analyses. Samples 
were stored at 3-4" C in the dark until shipped with copper samples for analyses. Samples (approx. 200 ml) were 
collected from each treatment at the beginning ofthe test for total Cu. Total Cu samples were poured directly into 
sample containers. Copper samples from both the lab and site tests, as well as TOC and DOC samples, were sent to 
Analytics (Ashland, VA) for analysis. All sampling supplies were provided by the chemistry lab. 

Measurements of dissolved oxygen, pH, temperature, conductivity, total residual chlorine, hardness, alkalinity and 
ammonia were performed using EPA methods. Instruments and titrations were calibrated using standards and/or 
titrants traceable to NIST where applicable. 

Toxicity Tests 

Toxicity test methods followed EPA Method 2002.0 (Acute Ceriodaphnia dubia). Toxicity tests were conducted 
using 1 oz. plastic shot glasses rather than borosilicate glass to decrease adsorption of Cu to vessel walls. Six 
replicates of 5 animals and 25 ml of solution were tested. In addition, two dummy replicates (rather than one) were 
included for water quality measurements (D.O., pH, temperature, conductivity) at T=24 h and T=48 h. These 
"chemistry controls" were loaded with test animals in the same manner as actual test chambers. Test chambers were 
arranged in a randomized block design prior to addition of animals and throughout the test. 

Calculations 

Following the EPA WER guidelines (EPA, 1994) four significant figures were retained in all calculations and 
endpoints to prevent round-off error. EC50s were calculated using the ToxCalc (version 5.0.23) software. 

EC50s for lab and site water tests were calculated using nominal and measured total Cu. Because the probit method 
could not be used for both sets of tests, the Trimmed Spearman-Karber method was used for all computations of 
measured Cu toxicity. 

EC50 values were normalized to a standard (test) hardness of 138 mg/1 based on the WER guidance formula (see 
EPA 2001) Because lab and site water hardness values were identical, the resulting EC50 values are unchanged. 

EC50S l a n d M d Hardness = EC50Tcs, H a r d n e s $ x (Standard Hardness/Test Hardness)09422 

For WER calculations, the hardness-adjusted Species Mean Acute Value (SMAV) was based on the value 
calculated at the criteria reference hardness (CRM, 100 mg/l) and published in the WER guidance document (24.0 
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Client: Environmental Systems Service, LTD. 
Project ID: ESSL1205 
Client Sample ID: Madiera School Outfall 001 
Permit No: VA0024120 
Sample Period: 4/3/12 

ug/l total; EPA2001). The following formula (from EPA 2001) was used to normalize the SMAV value to the test 
standard hardness of 138 mg/l: 

SMAVT«u^dn«: = SMAVgRH uoo) x (Test Hardness/100 mg/l)° ^ 

RESULTS: 

Table 1. EC50 values (Total Cu) 

Test Matrix 48-h EC50 
(Ug/l) 

95% CL. Test Hardness 
(mg/l CaC03) 

Normalized* 
48-h EC50 (u,g/l) 

Lab Water: 18.82 17.72-20.00 138 18.82 
Site Water: 225.0 210.8-240.1 138 225.0 
Normalized to a standard hardness of 138 mg/l (as CaCOy). 

Table 2. Calculated WER values. 

Chemical Basis WER Denominator 
Basis* 

Normalized Site 
Water EC50 (|ig/l) 

Normalized Lab or 
SMAV EC50 (ug/l) 

WER 

Total 
Copper 

Lab Water 225.0 18.82 11.96 Total 
Copper EPA 2001 225.0 32.51 6.921 

"NOTE: EPA (2001) statesIfthe hardness-normalized EC50 in laboratory water is less than the documented SMAV for the 
species (i.e. EPA 2001 value), then use the SMAV in place of the laboratory water EC50 in the dominator ofthe WER" 

Table 3. Biological and Chemical Summary Data - Lab Water Test 

Total Cu (ug/l) Survival (%) 
Nominal Measured 24-h 48-h 

0* <1 100 96.7 
5.88 5.60 100 100 
8.40 7.48 100 100 
12.0 10.4 100 100 
17.2 14.8 100 96.7 
24.5 19.4 100 33.3 
35.0 29.0 16.7 0 
50.0 40.3 0 0 

Lab Control (hard synthetic freshwater) 

Page 3 of 7 Report Pages 
Total No. Printouts/Bench Sheets/Documents Attached: 15 

Adhdww 

Coastal B^aanalusts, inc. 

VELAPff 460030 */ 'gffttp* 
EPA2 VA01116 ' 

^ 



Client: Environmental Systems Service, LTD. 
Project ID: ESSL1205 
Client Sample ID: Madiera School Outfall 001 
Permit No: VA0024120 
Sample Period: 4/3/12 

Table 4. Biological and Chemical Summary Data - Site Water Toxicity Tests 

Total Cu (ug/l) Survival (%) 
Nominal Nominal + 

Background 
Measured 24-h 48-h 

0* 14.8 14.8 100 100 
58.8 73.6 65.2 100 100 
84.0 98.8 84.6 100 100 
120 134.8 123 100 100 
172 186.8 166 100 96.7 
245 259.8 236 100 40.0 
350 364.8 313 100 3.3 
500 514.8 486 90.0 0 

'Site Control (100% un-spiked effluent) 

Table 5. Test Set-up Information 

Test Matrix Definitive Test Organism Brood Release Acclimation Acclimation Test 
Start Date/Time Source Date/Time Temp. Water Aerated? 
End Date/Time 

Lab Water 4/5/12 1605 CBI 4/4/12 1640 25° C Hard No 
4/7/12 1600 Stock 4/5/12 1300 SFW 

Site Water 4/5/12 1620 CBI 4/4/12 1640 25° C Hard No 
4/7/12 1620 Stock 4/5/12 1300 SFW 

Table 6. Lab and Effluent Water Quality Data 

Lab 
Water Quality Parameter (Units) Water Effluent 

Arrival Temperature (°C) N/A 1 
Use Temperature (°C) 25 25 
Conductivity (pS/cm) 475 843 
pH (S.U.) 7.91 7.93 
Dissolved Oxygen (mg/l) 8.2 8.2 
Total Hardness (mg/l as CaCO,) 138 138 
Alkalinity (mg/l as CaC03) 147 76 
DOC (mg/1) <1.0 4.64 
TSS (mg/i) <L0 <1.0 
Total Residual Chlorine (mg/l) N/A <Q.L. 
Ammonia (mg/l NIL-N) <1.0 <1.0 
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Client: Environmental Systems Service, LTD. 
Project ID: ESSE] 205 
Client Sample ID: Madiera School Outfall 001 
Permit No: VA0024120 
Sample Period: 4/3/12 

Table 7. Sample Aging/Use/Pretreatment 

CBI 
Sample I D. 

Collection 
Date/Time 

Date(s)/Time(s) 
Used in Range Tests 

Date(s)/Time(s) 
Used in Definitive Tests 

Sample 
Adjustments 

ESSL1205-A 4/3/12 1105 4/3/12 1645-1710 4/5/12 1605 (lab), 
1620 (site) 

Aerated 2-2.5 
min 

Table 8. Lab Water Test - Water Quality (Mean/Std. Dev.) 

Nominal Cu Cont. 5.88 8.40 12.0 17.2 24.5 35.0 50.0 

(UC/I): 
Temp. 25 25 25 25 25 25 25 25 

m 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 
D.O. 8.1 8.1 8.2 8.1 8.1 8.1 8.1 8.2 

(mg/l) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0 
PH 7.94 7.96 7.98 7.99 8.00 8.01 8.01 8.00 

(S.U.) 0.08 0.07 0.04 0.03 0.03 0.02 0.02 0.04 

Table 9. Site Water Test - Water Quality (Mean/Std. Dev.) 

Nominal Cu Cont. 58.8 84.0 120 172 245 350 500 

(HR/]): 
Temp. 25 25 25 25 25 25 25 25 

CO 0.6 0.6 0.6 0.6 0 0 0 0 
D.O. 8.1 8.1 8.1 8.1 8.1 8.1 8.1 8.2 

(mg/l) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 
PH 8.02 8.04 8.06 8.07 8.08 8.08 8.08 8.09 

(S.U.) 0.09 0.09 0.08 0.08 0.07 0.06 0.06 0.07 

Table 10. Reference Toxicant Test Data 
(Reference Toxicant: KCI; Units: mg/l; CBI Stock Cultures) 

Species-Method Data % Control 95% C.L./A.L. RTT in 
(Ref. Test Date) Source Survival 48-h EC50 For EC50 Control? 

C. dubia 2002.0 RTT 95 615 574-658 Yes 
(3/12/12-3/14/12) CC 99 596 520-672 

Note: RTT = Reference Toxicant Test, CC = Control Chart. 

DISCUSSION: 

A WER value of 6.921 is obtained based on the ratio of the site EC50 to the hardness-adjusted SMAV. 
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Client: Environmental Systems Service, LTD. 
Project ID: ESSL1205 
Client Sample ID: Madiera School Outfall 001 
Permit No: VA0024120 
Sample Period: 4/3/12 

LITERATURE CITED: 

EPA 1994. Interim Guidance on Determination and Use of Water-effects Ratios for Metals. February 1994. EPA-
823-B-94-001. 

EPA 2001. Streamlined Water-Effect Ratio Procedure for Discharges of Copper. EPA-822-R-01-005. United 
States Environmental Protection Agency, Office of Water, March 2001. 

C-oastaL 'BlocmaLysts, Inc. 

GLOSSARY OF TERMS AND ABBREVIATIONS: 

A.L. (Acceptance Limits): The results of a gi ven reference toxicant test are compared to the control chart mean 
value + 2 standard deviations. These limits approximate the 95% probability limits for the "true" reference toxicant 
value. 

CL. (Confidence Limits): These are the probability limits, based on the data set and statistical model employed, 
that the "true value" lies within the limits specified. Typically limits are based on 95% or 99% probabilities. 

Control chart: A cumulative summary chart of results from QC tests with reference toxicants. The results of a 
given reference toxicant test are compared to the control chart mean value and 95% Acceptance Limits (A.L.) (mean 
+ 2 standard deviations). 

EC50/LC50: The concentration of sample or chemical, calculated from the data set using statistical models, causing 
a 50% reduction in test organism survival or mobilization. The lower the EC50/ LC50, the more toxic the chemical 
or sample. Units are same as test concentration units. Note: The LC50 or EC50 value must always be associated 
with the duration of exposure. 

N/A: Not applicable. N/D: Not determined or measured. 

Q.L.: Quantitation Limit. Level, concentration, or quantity of a target variable (analyte) that can be reported at a 
specified degree of confidence. 

Species Mean Acute Value (SM A V): Mean value of hardness-normalized EC50 values. Used in the criteria 
document for calculation of water quality criteria. 

Water-Effect Ratio (WER): A criteria adjustment factor accounting for the effect of site-specific water 
characteristics on pollutant bioavailability and toxicity to aquatic life (from EPA 2001). 

y f ^ t u . 
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Client: Environmental Systems Service, LTD. 
Project ID: ESSL1205 
Client Sample ID: Madiera School Outfall 001 
Permit No: VA0024120 
Sample Period: 4/3/12 

The results of analysis contained within this report relate only to the sample as received in the laboratory. This 
report shall not be reproduced except in full without written approval from the laboratory. Unless noted below, these 
test results meet all requirements of NELAP. 

APPROVED: 

^ d f ^ 
Peter F. De Lisle, Ph D 
Technical Director 

Deviations from, additions to, or exclusions from the test method, non-standard conditions or data qualifiers and, as 
appropriate, a statement of compliance/non-compliance: NONE 

Wjwwakpa. ^ 

4/18/12 
Date 
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CERIODAPHNIA DUBIA STATIC ACUTE TEST • 
FORM ETF1051WER 

WER COASTAL BIOANALYSTS, INC 
EFFECTIVE DATE: 2/9/09 

Parameter 

Treatment 
ID. Day 0 Day 1 Day 2 

Temp. 

co 

C A f  29 
Temp. 

co 
1 a r ay ar Temp. 

co 2 ar ay 

Temp. 

co 
3 aV 

Temp. 

co 

4 

Temp. 

co 

5 a-r 

Temp. 

co 

6 &r 

Temp. 

co 

7 av — 

PH 

(S.U.) 

C 9,6/ ? . q ^ 
PH 

(S.U.) 

1 S.AO PH 

(S.U.) 2 e,A3 

PH 

(S.U.) 

3 9. A3 7.44 

PH 

(S.U.) 

4 e.aa ^.4? g.o/ 

PH 

(S.U.) 

5 9.o;) 9. of 

PH 

(S.U.) 

6 8.03 8.0) 

PH 

(S.U.) 

7 e.6i — 

D.O. 

(mg/l) 

C &a G'.Q g.o 
D.O. 

(mg/l) 

1 f a D.O. 

(mg/l) 2 S".5 9./ 

D.O. 

(mg/l) 

3 e.̂  ) 8.; 

D.O. 

(mg/l) 

4 e.a * J 

D.O. 

(mg/l) 

5 9 J 

D.O. 

(mg/l) 

6 s-.i &.o 

D.O. 

(mg/l) 

7 e.a — 

Conduct. 

(Us/cm) 

C <> V « i 
Conduct. 

(Us/cm) 

1 vz r ^ ^ : J Conduct. 

(Us/cm) 2 *•>. •-V, ' 

Conduct. 

(Us/cm) 

3 
, ^ . § 

Conduct. 

(Us/cm) 

4 y?e ^ 

Conduct. 

(Us/cm) 

5 v ^ 
$1. 

« - • ' 1 

y 

Conduct. 

(Us/cm) 

6 V??- • ' . .v«a. 

Conduct. 

(Us/cm) 

7 

'^r — 
Replicate Meas.: s s s 

Initials: te> M CA 
TRC (mg/l) in highest cone, at end of test: 

/UJT 

Species: Ceriodaphnia dubia 

Source: CBI stock cultures t / ^ 

Other: 

Brood Date/time start: W I 6> y" O 
Release: 

Date /time end: 7 ( £ ' r / & /JCsO 

Acclimation: Water: Mod. hard syn. FW_ 

Feeding: 

Other fab r y / L hkrd 

Temperature l°C): 

Prior to test: YCJISelenastrum 
During test: Not Fed 

Illumination: 16L8D 10-20 uE/m2/s 

Test chamber size: 30 ml 

Solution volume: 15 ml ml 

Number of replicates/treatment: 6 

Initial number of daphnids/replicate: 5 

Template number: AAft 

Setup: Date (Dav 0): V 

Time water added: iCsVS^ 

Time daphnids added: 1 (AGS~ 

Set up by (initials): 
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CERIODAPHNIA DUBIA STATIC ACUTE TEST - WER 
FORM ETF1051WER 

COASTAL BIOANALYSTS, INC 
EFFECTIVE DATE: 2/9/09 

Nominal 
Cu 

W ) I.D. 

Day 0 
Live 

Day 1 
Live 

Day 2 
Live Final % 

Survival 

Nominal 
Cu 

W l ) I.D. 

Day 0 
Live 

Day 1 
Live 

Day 2 
Live Final % 

Survival 

Control 

C-a r FT V 

<w 
4-a 

ST s- y 

%.l 

Control C-b r s~ r 

<w 
4-b 

5- r V 

%.l 

Control 

C-c r *r r <w 4-c sr T r %.l 

Control 

C-d ^_ Sr <- <w 4-d s~ 5" $r %.l 

Control 

C-e r r r 
<w 

4-e 
$~ T FT 

%.l 

Control 

C-f s- g r 

<w 
4-f r T 

%.l 

4. s% 

1-a r" r r 

| oo 
ay. s-

5-a. s~ <T Z 

33.3 4. s% 

1-b 
9" r r 

| oo 
ay. s-

5-b s~ S" A 

33.3 4. s% 
1-c r r | oo 

ay. s-
5-c s~ 5~ / 

33.3 4. s% 1-d <r cr r 
| oo 

ay. s- 5-d 

$• 
/ 33.3 4. s% 

1-e r r r 

| oo 
ay. s-

5-e £r s- \p 

33.3 4. s% 

1-f T s~ $~ 

| oo 
ay. s-

5-f sr sr a 

33.3 

S.Vc, 

2-a r r r 6-a S~ & 6 

O S.Vc, 

2-b 
s~ r T 6-b $r o 0 

O S.Vc, 
2-c r <r r 6-c 

£ - ; 0 
O S.Vc, 

2-d 
5T <r r 6-d s- P o O S.Vc, 

2-e 
5^ ,r S" 

6-e sr / o 

O S.Vc, 

2-f 
S" i~ f 6-f 5" I 0 

O 

IcX.O 

3-a r- S~ i r 

sro.o 

7-a Sr Q c 

D 
IcX.O 

3-b s~ 5^ . 5 

sro.o 

7-b S~ 6 o 
D 

IcX.O 

3-c 
y ST £T 

sro.o 
7-c sr G 6 D 

IcX.O 3-d r s- 5" sro.o 7-d r Ci O 

D 
IcX.O 

3-e 
j r ^ r 

sro.o 
7-e sr A 6 

D 
IcX.O 

3-f £r S~ 

sro.o 

7-f sr Q 6 

D 

Initials: 

Count Time: 
Cr) ^6 

Test end 
time 

Initials: 

Count Time: 
/it&sr /Ck3Q L̂OCSC) 

Test end 
time 

Peer Rev by: P & Date: <-//<fr//Z-

0/9-/< ^.'/uv!-, ^ f^cVnar 13,1 k^tirLs/- L\&̂ C_ , pbur 
\j a t> ~ | * A L iv ri >' 1 i_i ? t, n ) ' 

N ^ W ^ ^ - C ^ n L - ,c\&.^4_ Clo S ^ ^ k / r \ GL^ ^ f j k ; 
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Acute Ceriodaphnia Test-48 Hr Survival 
Start Date: 
End Date: 
Sample Date: 
Comments: 

4/5/2012 16:05 Test ID: 
4/7/2012 16:00 Lab ID: 

Protocol: 
DATA ENTERED BY PB 

ESSL1205L 
CBI 
EPAA 91-EPA Acute 

Sample ID: MADIERA SCHOOL 001 WER 
Sample Type: LAB WATER < <Vo <- c J ) 
Test Species: CD-Ceriodaphnia dubia 

Conc-ppb 1 2 3 4 5 6 
CONTROL 0.8000 1.0000 1.0000 1.0000 1.0000 1.0000 

5.88 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
8.4 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
12 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

17.2 1.0000 0.8000 1.0000 1.0000 1.0000 1.0000 
24.5 0.4000 0.4000 0.2000 0.2000 0.4000 0.4000 

35 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
50 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

Transform: Arcsin Square Root Number Total 
Conc-ppb Mean N-Mean Mean Min Max CV% N Resp Number 
CONTROL 0.9667 1.0000 1.3056 1.1071 1.3453 7.446 6 1 30 

5.88 1.0000 1.0345 1.3453 1.3453 1.3453 0.000 6 0 30 
8.4 1.0000 1.0345 1.3453 1.3453 1.3453 0.000 6 0 30 
12 1.0000 1.0345 1.3453 1.3453 1.3453 0.000 6 0 30 

17.2 0.9667 1.0000 1.3056 1.1071 1.3453 7.446 6 1 30 
24.5 0.3333 0.3448 0.6110 0.4636 0.6847 18.683 6 20 30 

35 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 6 30 30 
50 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 6 30 30 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.69422 0.912 -1.9445 3.54965 
Equality of variance cannot be confirmed 

Trimmed Spearman-Karber 
Trim Level EC50 95% CL 

0.0% 22.924 21.490 24.454 
5.0% 22.896 21.387 24.512 

10.0% 22.773 21.141 24.531 
20.0% 22.550 20.646 24.630 

Auto-0.0% 22.924 21.490 24.454 

1 10 100 
Dose ppb 
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Acute Fish Test-48 Hr Survival 
Start Date: 
End Date: 
Sample Date: 
Comments: 

4/5/2012 16:05 Test ID:. ESSL1205LM Sample ID: 
4/7/201216:00 Lab ID: CBI Sample Type: 

Protocol: EPAA 91-EPA Acute Test Species: 
DATA ENTERED BY PB 

MADIERA SC 
LAB WATER MEASURED COPPER 
CD-Ceriodaphnia dubia 

Conc-ppb 1 2 3 4 5 6 
CONTROL 0.8000 1.0000 1.0000 1.0000 1.0000 1.0000 

5.6 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
7.48 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
10.4 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
14.8 1.0000 0.8000 1.0000 1.0000 1.0000 1.0000 
19.4 0.4000 0.4000 0.2000 0.2000 0.4000 0.4000 

29 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
40.3 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

Transform: Arcsln Square Root Number Total 
Conc-ppb Mean N-Mean Mean Mln Max CV% N Resp Number 
CONTROL 0.9667 1.0000 1.3056 1.1071 1.3453 7.446 6 1 30 

5.6 1.0000 1.0345 1.3453 1.3453 1.3453 0.000 6 0 30 
7.48 1.0000 1.0345 1.3453 1.3453 1.3453 0.000 6 0 30 
10.4 1.0000 1.0345 1.3453 1.3453 1.3453 0.000 6 0 30 
14.8 0.9667 1.0000 1.3056 1.1071 1.3453 7.446 6 1 30 
19.4 0.3333 0.3448 0.6110 0.4636 0.6847 18.683 6 20 30 

29 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 6 30 30 
40.3 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 6 30 30 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.69422 0.912 -1.9445 3.54965 
Equality of variance cannot be confirmed 

Trimmed Spearman-Karber 
Trim Level EC50 95% CL 

0.0% 18.824 17.716 20.002 
5.0% 18.746 17.581 19.987 

10.0% 18.592 17.344 19.930 
20.0% 18.316 16.917 19.830 

Auto-0.0% 18.824 17.716 20.002 

-0.1 4 .—• • i • I .H , I 
1 10 100 

Dose ppb 
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CERIODAPHNIA DUBIA STATIC ACUTE TEST - WER 
FORM ETF1051WER 

COASTAL BIOANALYSTS, INC 
EFFECTIVE DATE: 2/9/09 

Parameter 

Treatment 
ID. Day 0 Day 1 Day 2 

Temp. 

(°C) 

C 4 !T ay ar 
Temp. 

(°C) 

1 a r 5V Temp. 

(°C) 2 a r Q6~ 

Temp. 

(°C) 

3 as- 4V a r 

Temp. 

(°C) 

4 ar 

Temp. 

(°C) 

5 
OT-

Temp. 

(°C) 

6 a r as-

Temp. 

(°C) 

7 as" Qs-

PH 

(S.U.) 

C %, Of g . / ^ 
PH 

(S.U.) 

1 
^ . 0 % ^.44, g /3 PH 

(S.U.) 2 e.ay g,/T 

PH 

(S.U.) 

3 o.oy e-.A^ 8. / 4 

PH 

(S.U.) 

4 g.c? 

PH 

(S.U.) 

5 f.oV y.Atr g v r 

PH 

(S.U.) 

6 e.ov y . ^ r ff./r 

PH 

(S.U.) 

7 9.6<y e.o% 

D.O. 

(mg/l) 

C PlO 8 . ) £./ 
D.O. 

(mg/l) 

1 
$ . / 9.1 D.O. 

(mg/l) 2 e.Gi ?. J «.l 

D.O. 

(mg/l) 

3 8,a. 9.c 

D.O. 

(mg/l) 

4 P. a 

D.O. 

(mg/l) 

5 &a %A e.a 

D.O. 

(mg/l) 

6 .̂a frj 9.1 

D.O. 

(mg/l) 

7 

Conduct. 

(Us/cm) 

C 

•• 
Conduct. 

(Us/cm) 

1 s w , i 
Conduct. 

(Us/cm) 2 » (e f ^ < 

Conduct. 

(Us/cm) 

3 Po,^ s / * 

. r ., 
' 

Conduct. 

(Us/cm) 

4 8*0,3 t # ' " ).* f 

Conduct. 

(Us/cm) 

5 : ' j '"V 
, w% . 

Conduct. 

(Us/cm) 

6 S"43 c 

Conduct. 

(Us/cm) 

7 9 ^ 3 ..%..,,, *, % gc4 
Replicate Meas.: s 8 s 

Initials: C,̂  C<5 
TRC (mg/l) in highest cone, at end of test: 

A-4 

Species: Ceriodaphnia dubia 

Source: CBI stock cultures 

Other: 

Brood Date/time start: V ^ / V / ^ l U ^ C S 
Release: 

Date /time end: S /S" ? 

Acclimation: Water: Mod. hard syn. FW 

Other / a o m o A 44 r /V JVci^ 

Temperature (°C): 

Feeding: Prior to test: YCTISeienastrum 
During test: Not Fed 

Illumination: 16L8D 10-20 uE/nf/s 

Test chamber size: v % 30 ml 

Solution volume: ^ 15 ml ml 

Number of replicates/treatment: 6 

Initial number of daphnids/replicate: 5 

Template number: A-frft 

Setup: Date (Dav 0): 

Time water added: I C ^ 5 ~ 

Time daphnids added: /6>p 6 

Set up by (initials): k Q : 

Page 1 of 2 Test ID: £ 5 5 C / S W ACD-WER Site Water \ / Lab Water 



CERIODAPHNIA DUBIA STATIC ACUTE TEST - WER 
FORM ETF1051WER 

COASTAL BIOANALYSTS, INC 
EFFECTIVE DATE: 2/9/09 

Nominal 
Cu 

WU ID. 

Day 0 
Live 

Day 1 
Live 

Day 2 
Live Final % 

Survival 

Nominal 
Cu 

WO ID. 

Day 0 
Live 

Day 1 
Live 

Day 2 
Live Final % 

Survival 
C-a <r r i " 4-a y r r 

Control C-b 
T 5 ' r 4-b T r s~ 

C-c r r r 4-c r j r $~ 
flCr? C-d <r r r IDO 

4-d <T s~ flCr? 
C-e 

T r 
IDO 

4-e r <r Y 
flCr? 

C-f 

<r r r 4-f r r sr 
1-a s~ r ^ 5-a g s~ M ?̂ 
1-b 

^ s- r 5-b r r i 
^B, 9 1-c T s~ r 5-c r r j 

1-d r r r I 3 * 
5-d r 6' o2 

1-e <r r r I 3 * 5-e z r 1 
1-f r s- <r 5-f r r o? 
2-a r fT 

6-a 
T r O 

2-b r T r 6-b 
S" r a 

2^: 5" s~ r 3rcb 
6-c 

5- s~ 0 
2-d <r r c ; 

3rcb 6-d r r j 
2-e r r r 6-e 

5" sr 0 
2-f r <r 6-f r s-' 0 
3-a r cr r 7-a r S J 0 
3-b 

5- r r 7-b r s~ & 
3-c V r 5~ 5TC)o 

7-c r i r 0 D 3-d 5 c r 
5TC)o 7-d r y o D 

3-e 
T r r 7-e y 3 o 

3-f r r r 7-f cr V 0 
Initials: ^ ^ & 6 

Test end 
time 

Count Time: 
/oAA / t f l ^ C t 

Test end 
time 

Peer Rev by: f% Date: Hdulr?-

O'l-y (f; (ac ri\̂ K<_f̂  c^c; poû  
( ^ D D ( Y \ / 4 ^ C L ^ o ! ; / p " / , ' D r \ ) 

(LOr^L - ' ' ( \ ^ N c H L n / . 

QY/^^a '̂S 
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Acute Ceriodaphnia Test-48 Hr Survival 
Start Date: 
End Date: 
Sample Date: 
Comments: 

4/5/2012 16:20 Test ID: 
4/7/2012 16:20 Lab ID: 

Protocol: 
DATA ENTERED BY PB 

ESSL1205S 
CBI 
EPAA 91-EPA Acute 

Sample ID: MADIERA SCHOOL 001 WER 
Sample Type: SITE WATER ( N ^ I ^ C C y ) 
Test Species: CD-Ceriodaphnia dubia 

Conc-ppb 1 2 3 4 5 6 
CONTROL 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

58.8 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
84 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

120 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
172 1.0000 1.0000 1.0000 1.0000 0.8000 1.0000 
245 0.6000 0.2000 0.6000 0.4000 0.2000 0.4000 
350 0.0000 0.0000 0.0000 0.2000 0.0000 0.0000 
500 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

Transform: Arcsin Square Root Number Total 
Conc-ppb Mean N-Mean Mean Min Max CV% N Rssp Number 
CONTROL 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 6 0 30 

58.8 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 6 0 30 
84 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 6 0 30 

120 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 6 0 30 
172 0.9667 0.9667 1.3056 1.1071 1.3453 7.446 6 1 30 
245 0.4000 0.4000 0.6781 0.4636 0.8861 27.868 6 18 30 
350 0.0333 0.0333 0.2652 0.2255 0.4636 36.658 6 29 30 
500 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 6 30 30 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.7164 0.922 -0.0828 3.8312 
Equality of variance cannot be confirmed 

Trimmed Spearman-Karber 
Trim Level EC50 95% CL 

0.0% 236.62 220.26 254.19 
5.0% 235.70 219.20 253.44 

10.0% 234.73 216.67 254.29 
20.0% 232.86 210.68 257.38 

Auto-0.0% 236.62 220.26 254.19 

Dose ppb 

Page 1 ToxCalc V5.0.23 *r\ 
Reviewed by: • u 



Acute Fish Test-48 Hr Survival 
Start Date: 4/5/2012 16:20 Test ID: ESSL1205SM Sample ID: MADIERA SC 
End Date: 4/7/2012 16:20 Lab ID: CBI Sample Type: SITE WATER MEASURED CU 
Sample Date: Protocol: EPAA 91-EPA Acute Test Species: CD-Ceriodaphnia dubia 
Comments: DATA ENTERED BY PB 

Conc-ppb 1 2 3 4 5 6 
CONTROL 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

65.2 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
84.6 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
123 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
166 1.0000 1.0000 1.0000 1.0000 0.8000 1.0000 
236 0.6000 0.2000 0.6000 0.4000 0.2000 0.4000 
313 0.0000 0.0000 0.0000 0.2000 0.0000 0.0000 
486 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

Transform: Arcsin Square Root Number Total 
Conc-ppb Mean N-Mean Mean Min Max CV% N Resp Number 
CONTROL 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 6 0 30 

65.2 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 6 0 30 
84.6 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 6 0 30 
123 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 6 0 30 
166 0.9667 0.9667 1.3056 1.1071 1.3453 7.446 6 1 30 
236 0.4000 0.4000 0.6781 0.4636 0.8861 27.868 6 18 30 
313 0.0333 0.0333 0.2652 0.2255 0.4636 36.658 6 29 30 
486 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 6 30 30 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.7164 0.922 -0.0828 3.8312 
Equality of variance cannot be confirmed 

Trimmed Spearman-Karber 
Trim Level EC50 95% CL 

0.0% 
5.0% 

10.0% 
20.0% 

Auto-0.0% 

224.96 
224.06 
223.66 
222.90 
224.96 

210.79 
209.99 
208.18 
203.51 
210.79 

240.09 
239.06 
240.29 
244.13 
240.09 

10 100 

Dose ppb 

1000 
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CERIODAPNIA DUBIA WER RANGE-FINDING TEST 
FORM ETF1051WER RFT 

Lab Water RFT 
Nominal 
Cu ug/l I.D. 

Day 0 
Live 

Day 1 
Live 

Day 2 
Live 

Final % 
Survival 

Lab C-A «T 5 -S* 
Control C-B Sr 5 s (V>0 

' '53 
1-A 

S~ S s-
' '53 1-B' i~ 5 r I JO 

J. /J 
2-A r 5 r 

J. /J 2-8 r > s~ 
3-A sr S r 
3-B r 5 r | bo 

/ a r 
4-A Sr 5 ^ 

[ J O / a r 4-B *T 5 s-
[ J O 

5-A r 1 5 
0 

5-B 0 O 
0 

^ 0 , 6 
6-A 3- 0 O 0 ^ 0 , 6 6-B r 0 0. 

0 

fed 
7-A r 0 0 0 fed 
7-8 r 0 0 

0 
Initials: c 5 pe, 

Count Time: 
17 to to**5 GSSTf 

*Test End 
Time 

Site Water RFT 
Nominal 
Cu ug/l ID. 

Day 0 
Live 

Day 1 
Live 

Day 2 
Live 

Final % 
Survival 

Site 

Control 

S-A Sr 5 5" 
lYJO 

Site 

Control S-B ^ ,5 r lYJO 

/ J j -
1-A r 5 r / J j - 1-B 3 sr 2-A r 5> ^ 
2-8 Sr 5 r 

j r a . A 
3-A r 5 r j r a . A 3-B s~ S y 

/Q6 
4-A 5- t> »r /Q6 
4-B r S> .r 

aAo 
5-A 

i - 3 3 
aAo 5-B j r 1 y 

YoA 
6-A r 0 0 

0 YoA 6-B J~ 0 0 0 

goo 
7-A 5r 0 6 o goo 7-B r 5 0 o 

Initials: 

Count Time: 

tufy - M , 
"Test End 
Time 

Initials: 

Count Time: 
/c#V$- a g ^ "Test End 

Time 

COASTAL BIOANALYSTS, INC 
EFFECTIVE DATE: 2/9/09 

Species: Ceriodaphnia dubia 

Source: CBI stock cultures \ f 

Other: 

Brood Date/time start: V & & 9 C S 
Release: 

Date /time end: VVJT/Y&. ; c f l j - f r 

Acclimation: Water: Mod. hard syn. F\NK/ 

Other , 

Temperature (°C):c%$~~ 

Feeding: Prior to test: YCTISeienastrum 
During test: Not Fed 

Illumination: 16L8D 10-20 uE/nf/s 

Test chamber size: ^ 30 ml 

Solution volume: ^ 15 ml ml 

Number of replicates/treatment: 2 

Initial number of daphnids/replicate: 5 

Template number: A - ^ 

Setup: Date (Dav 0): V / 

Time water added: I b*S£~ 

Time daphnids added: 1^9$^ 

Set up by (initials): C f f 

End of Test Lab Water Site Water 
Water Qual. Control Mod Control Mort' 
Temp (°C) Qr 2JT 
pH 9,G( Sf.oy @/Q 
D.O. (mg/l) 6". 3 SU * / 
Cond. (uS) y ? i 

*Mort=Lowest concentration with 100% mortality at end of 
test 

Peer Rev. by: f % Date: Y / ^ / / " 2 k TEST I.D.(Date) £ £ g £ / a 3 < p WER-RFT 



Acute Ceriodaphnia Test-48 Hr Survival 
Start Date: 
End Date: 
Sample Date: 
Comments: 

4/3/2012 16:45 
4/5/2012 08:55 

Test ID: 
Lab ID: 
Protocol: 

DATA ENTERED BY PB 

ESSL1205LR 
CBI 
EPAA 91-EPA Acute 

Sample ID: MADIERA SCHOOL 001 WER 
Sample Type: LAB WATER RANGE FINDING 
Test Species: CD-Ceriodaphnia dubia 

Conc-ppb 1 2 
CONTROL 1.0000 1.0000 

1.57 1.0000 1.0000 
3.13 1.0000 1.0000 
6.25 1.0000 1.0000 
12.5 1.0000 1.0000 

25 0.0000 0.0000 
50 0.0000 0.0000 

100 0.0000 0.0000 

Transform: Arcsln Square Root Number Total 
Conc-ppb Mean N-Mean Mean Mln Max cv% N Resp Number 
CONTROL 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 2 0 10 

1.57 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 2 0 10 
3.13 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 2 0 10 
6.25 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 2 0 10 
12.5 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 2 0 10 

25 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 2 10 10 
50 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 2 10 10 

100 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 2 10 10 

Auxiliary Tests Statistic Critical Skew Kurt 
Normality of the data set cannot be confirmed 
Equality of variance cannot be confirmed 

Trim Level EC50 
Graphical Method 

0.0% 17.678 

17.678 

Dose ppb 
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Acute Ceriodaphnia Test-48 Hr Survival 
Start Date: 4/3/2012 16:45 Test ID: ESSL1205SR Sample ID: MADIERA SCHOOL 001 WER 
End Date: 4/5/2012 08:55 Lab ID: CBI Sample Type: SITE WATER RANGE FINDING 
Sample Date: Protocol: EPAA 91 -EPA Acute Test Species: CD-Ceriodaphnia dubia 
Comments: DATA ENTERED BY PB 

Conc-ppb 1 2 
CONTROL 1.0000 1.0000 

12.5 1.0000 1.0000 
25 1.0000 1.0000 
50 1.0000 1.0000 

100 1.0000 1.0000 
200 0.6000 0.8000 
400 0.0000 0.0000 
800 0.0000 0.0000 

Transform: Arcsin Square Root Number Total 
Conc-ppb Mean N-Mean Mean Min Max CV% N Resp Number 
CONTROL 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 2 0 10 

12.5 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 2 0 10 
25 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 2 0 10 
50 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 2 0 10 

100 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 2 0 10 
200 0.7000 0.7000 0.9966 0.8861 1.1071 15.685 2 3 10 
400 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 2 10 10 
800 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 2 10 10 

Auxiliary Tests Statistic Critical Skew Kurt 
Normality of the data set cannot be confirmed 
Equality of variance cannot be confirmed 

Trim Level EC50 95% CL 
Trimmed Spearman-Karber 

0.0% 229.74 187.93 280.86 
5.0% 232.88 185.82 291.86 

10.0% 235.89 181.43 306.70 
20.0% 241.14 162.36 358.14 

Auto-0.0% 229.74 187.93 280.86 

Dose ppb 
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EFFLUENT, STREAM & DILUTION WATER CHARACTERISTICS 
FORM ETF2031WER 

COASTAL BIOANALYSTS, INC 
EFFECTIVE DATE: 2/9/09 

INITIAL SAMPLE CHARACTERIZATION' 

Source Effluent Stream Site c 
(rfXliXft)-

Tot. Res. Chlorine (mg/l) 
cCiL /Uy? /W 

Hardness (mg/l CaC03) U S ' 
Alkalinity (mg/l CaC03) 

NH3-N (mg/l) 
L\,o 

Color/Appearance* cy ^ # 
Obvious Odor? 

AJ© 
-k 
^ #m Date/Initials 

Yf3 &4 j 

DILUTION WATER CHARACTERISTICS 

Test Range-finding Definitive 

Temperature (°C) 
43-

Conductivity (uS/cm) 
Y J J y?<r 

D.O. (mg/l) e.D ^ . 2 i 
pH (S.U.) 

7.9/ 
Hardness (mg/l CaC03) /3y / j g 
Alkalinity (mg/l CaC03) 

^ 7 4, 
NH3-N (mg/l) 

Lx.o L v . o 
Date/Initials 

V/3 Cfi 9/s-

SAMPLE PREPARATION MEASUREMENTS (100% concentration) 

Test Range-finding Definitive 

Source Site (Mix) * 
/ & 4 7/, 

Effluent Stream 

Prep Temperature (°C) 
&5 w 

Conductivity (uS/cm) f %J 1 D.O. (mg/l) After Warming 
%(? a 

Aeration Time (min) 
J . r 

Adjusted D.O. 
%,"2- * o 

Final pH (S.U.) 

Tot. Res. Chlorine (mg/l)'5 

A).g>, 
Sample Filtered (60 urn)? 

V\0 A»6 
Date/Time 

\(,D$ W J r /oAQ 
Initials M 1 

"A" Bottle # A<3c? 
/ A , 5 6 

Bal. Calib. Chk: 100 mg wt: ICQ , 

Stock = & 9- mg/ £~ ml* 

Prepared bv:C><g Date: Y / 3 / / Q 

RANGE-FINDING TEST:; 

Highest Concentration = §C) 

(CiO 

ul in 

ml Site water 

Prepared byt-Q Date: Y/" J / / ^ 

DEFINITIVE TEST: 
Highest Concentration = /CsoC> ul in 

j G C O ml Effluent 

Prepared bv .Cg Date: V / t ^ S X . 

As total compound. As toxic component = A » V ^ / ^ M J 

Preparation of test solutions (definitive test) 
Test Procedure Site water Lab Water 
Dilution factor: G . ? - / G . z y ! 
Volume diluted spiked effluent or SFW added to each cone, prep flask: k & O rr\ I (* C s h ^ l 
Time diluted spiked effluent or SFW added: / a r s - /otS-
Volume stream water added to each flask of spiked effluent: A J B 
Time stream water added to each flask of spiked effluent: AJf l ^g^ggg^gg^^gg^g 

1Q.L. = Quantification Limit, N.D. = Not Determined/Measured, NA = Not Applicable 
2C-Clear, O-Opaque, T-Turbid, S-Solids (Si-Slight, M-Moderate, H-Heavy), Y-Yellow, B-Brown, Bl-Black, G-Green 
h"otal residual chlorine measured after sample prep only if present in initial sample characterization 

Peer Rev by f - s / t ' ^ Date 4 ' " / A t . PROJECT I.D. 6 5 - 5 L / £ A S WER 
(First 8 characters of Laboratory Sample ID) 



essu^s-ft , ^ a n a 

ESS WO #_ 

ESS PO # 

x < 
T {/jyffori/jie/trj/Sj'Ssevns SenSce. trd 

BIOASSAY C H A I N OF CUSTODY 

Customer fHoudjLiVc^. S d.Wrt> \ VPDES Permit # O O 2 4 ^ ^ 

Outfall/Location Qcdc-Tec^ O Q ) 

GRAB 

Collection: Date 

SAMPLE INFORMATION 

Time 

Sample volume Flow rate 

Effluent: pH (SU) . Temp (°C) Chlorine (mg/l) 

Dissolved 0 2 (mg/l) Conductivity (indicate unit) 

Analysis (Date/Time) 

COMPOSITE , , , , / , y f l f r L , 

Collection: From (Date/Time): Q7Q S 
Hit It ^ 

To (Date/Time): /{OS 

# of samples 6 - C^fVolume Flow rate g , ^ , / { j p - Y j j f 

Auto-sampler temperature (°C) 

Effluent: pH (SU) 7. Q?Ce Temp (°C) / Chlorine (mg/l) /U/U 

Dissolved 02 (mg/l) / / / O 

Analysis (Date/Time) £>/• f e fVTjy/f 1L-

Sampler's Signature I 

A t 

Received at ESS Lab by: 
Delivery method to Bioassay Lab: 

Date Time 
Coolant used: 

Received at Coastal Lab by: h s (S 
Temperature of sample upon receipt @<5oastal Lab: I t e t 

Date Time lySt, 

Chronic 
Chronic 
Acute 
Acute 

Ceriodaphnia dubia 
Pimephales promelas 
Ceriodaphnia dubia 
Pimephales promelas 



SAMPLE CHAIN OF CUSTODY RECORD 
Company _ Environmental System Services 
Contact _ Cody Hoehna 
Address 218 North Main Street 
Address _ Culpeper, Va 22701 
Phone 540-325-6660 

ENVIRONMENTAL SYSTEMS SERVICE, LTD. 

P.OJ_ 

218 North Main SI. 

Post Office Box 620 

Culpeper, VA 23701 

800-541-2118 

640-826-6660 

500 Stems St. 

Post Office Box 736 

Bedford, VA 24523 

1640-688-5413 

Fax..840-686-5630 

8321 Lelshear Road 

Laurel, MD 20723 

301-617-9682 

Fax 301-817-3426 

3817 Waotpotot Blvd. 

S'uKeE 

Vvlfietan-SaWm, NC 27103 

810-85£337B 

Fax 810-869-3378 

Project Name/Site The Madeira School WER Study 

Sampled By: G ^ ^ g f / A ^ ^ ^ J s j u ^ ^ " ' L , 

ANALYSES 

(Signature) 

SAMPLE ID. ' DATE • TIME LOCATION SIZE G/P. 
< 
cc 
o 

.5 
o MATRIX • PRESERVATIVE' IV 

/£ 'COMMENTS 

s / Y/ -^ / /£L '-4 6 l O ^ V r o / 250mL P .1 X ,iWW HN03 X 
*Metals: 
Analyze using 
method 200.6 
and a detection 
level of 5 ug/L 

y / f / / s , s-.SS',^^ 250m L P 1 X WW HN03 X 

*Metals: 
Analyze using 
method 200.6 
and a detection 
level of 5 ug/L vyv^ ist$- : 7 r r \ • 

- % • lrd pa b (<\b 
250mL P 1 X WW HN03 X 

*Metals: 
Analyze using 
method 200.6 
and a detection 
level of 5 ug/L 

y/sy/a •—'*•—f—p*^"" 
t&s Ci t>n h (<* h 250iirtL P 1 X WW HN03 X 

l / ^ / / a i /^r/y '' • •" r (" • ' ̂  " 
7?. a ^p i -

250mL P 1 X WW HN03 X 

t / Y"/5"fV^ /.syr 250mL P 1 X WW HN03 X 

t / iJr/s- 3 f , a i ^ MJfe 250mL P 1 X WW HN03 X 

^ / r ^ a 250mL P 1 X WW HN03 X Preservative 

l / ( W / ( L /^3q> S, / f / 4 ^ / CAnTVar 250mL P 1 X WW HN03 X pH Check: 

/TJO ^<&> frAAACl 250mL P 1 X WW HN03 X 

250mL P 1 X WW HN03 X 

%^r//8, V ^ o . ' 1 C.Vf / f ^ 250mL P 1 X WW HN03 X 
Relinquished by; 

• : .. 

Date 

Wr> 

Time 

t 

Received by: 

U f 5 

Relinquished by: Date Time Received by: 

Relinquished by; Date "rime . Received by: Relinquished by: Date Time Received for Laboratory by: 

Method of Delivery \ • 

• UPS ; • Fed Ex • Hand Delivery 

• UPS Qvernlght • Post Office 

RemarkB; 

Received @ 

f~1 Under 2 hours 

TAT 

Normal. 

N*ed Results by. 

Rush. 

Extra charges will apply for Rush TAT. 

w.o.#. 

w.o.# 

Ami Paid 5_ 

Check # _ 

Revised 11/04/04 



SAMPLE CHAIN OF CUSTODY RECORD 
Company. Environmental System Services 
Contact Cody Hoehna 
Address _ 218 North Main Street 
Address _ Culpeper, Va 22701 
Phone 540-825-6660 A '•-

'" ••.- ' • ,.\ f t ' 
Project Narne/Sit© _ The Madeira school WER Study 

ENVIRONMENTAL SYSTEMS SERVICE, LTD. 

P.O.* 

S18 North Main St 

Post Office Box 820 

Culpeper, VA 22701 

800541-2118 

640-825-8860 

(3 fan 

$00 Stone SI. 

Post Office Box 738 

Bedford, VA 24623 

540-886-5413 

Fa£,640-586-S630 

8321 Lelahear Road 

Laurel, MD 20723 

301.617-9582 

Fax 301^17^426 

3917 WaslpShl Blvd. 

SUlk E. 

•VVWston-SalWi, NC 27103 

910-85&3376 

Fax' 810-668-3378 

ANALYSES 

Sampled By: | ^ . ^ . y A ^ O (} l ^ p ^ j ^ ^ - / 
(Prim Nama) (Signature 

SAMPLE ID. DATE TIME LOCATION SIZE ' G/P # < 
o 

6 
o . 

MATRIX PRESERVATIVE / o 

/e Ii IS 'COMMENTS 

IX /%a.p=Af,Vt/<W 250mL P 1 X .... WW HN03 X 
•Metals: 
Analyze using 
method 200.S 
and a detection 
level Of 5 up/L 

( / wsx/a. ^3<\ a y r ^ ^ ^ ^ / e f f / 2S0IJ1L P 1 X WW HN03 X 

•Metals: 
Analyze using 
method 200.S 
and a detection 
level Of 5 up/L y/g-^ ZSOmL P ,.1. X WW HN03 X 

•Metals: 
Analyze using 
method 200.S 
and a detection 
level Of 5 up/L 

i / Xfsfta /^Jtcs s-6<> '6 ^Yg 250mL P 1 X WW HN03 X 

V/%Y/a t^H f C K k ' 1L P 1 X WW None X 

<%"3JT . s v a / i f P , M P 1 X WW None X 

*w M ^' 1L G 1 X WW H2S04 X 

V/ f / ^ V ^ 3 r ^ ^ f / e f A ) 1L G 1 X WW H2S04 X Preservative 

pH Check: 

Relinquished by: 

^ > : ̂  .. 

Oats Time 

tWa 

Received by: 

or 5 

Relinquished by: Date Time Received by : 

Relinquished by; Data Time RscelvWby. Relinquished by: Date Time ,V Received for Laboratory by: 

Method of Delivery 

D UPS 0 Fed Ex • Hand Delivery 

O UPS Overnight • Post Office, 

Remarks; 

Received @ _____ 

P I Under 2 hours 

_C 

TAt 

Normal. 

Need Results by. 

Rush 

Extra charges will apply tor Rush TAT. 

w.o.#, 
W.0.# 

Amt Paid $_ 

Check* _ 

Revised 11/04/04 



^ ^ ^ ^ 
^ ^ 

^ 

^ 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

^ ^ ^ ^ ^ ^ ^ 

^ 

B ^ ^ ^ ^ ^ ^ ^ ^ C ^ 

^ ^ ^ ^ ^ 

^ ^ ^ ^ ^ ^ ^ ^ B ^ ^ 

^ ^ ^ ^ ^ ^ ^ ^ ^ B ^ ^ 

^ ^ ^ ^ ^ ^ ^ ^ ^ 

^ ^ ^ ^ ^ ^ 

^ ^ ^ ^ ^ ^ ^ ^ 

^ ^ ^ ^ ^ 

^ ^ ^ ^ ^ ^ ^ ^ ^ 

^ 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ X ^ ^ ^ B ^ ^ ^ B ^ 

^ ^ ^ ^ 



^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

^ 

^ ^ ^ ^ ^ ^ ^ ^ ^ B ^ 

^ ^ ^ B ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

Qgo5 i /S.Co 

I y 7. S 

KC>OC j / / f . ~Z-

| / ^ . & 

— 

^ 

^ ^ 

^ 

^ 

i B ^ B 

^ B ^ ^ B ^ ^ ^ ^ B ^ ^ ^ ^ T ^ ^ ^ ^ 

^ B ^ ^ ^ ^ B ^ ^ B ^ B ^ ^ ^ ^ ^ ^ ^ 

^ ^ B ^ ^ 
^ 

^ ^ 

^ B ^ ^ ^ 

. 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ B A ^ ^ ^ B 

^ ^ B B ^ ^ ^ 

B ^ ^ ^ ^ ^ B ^ 

^ 

^ ^ 

^ 

^ 



) ENVIRONMENTAL SYSTEMS SERVICE, LTD. 
/>/>,%• W/rW.//.^.t-w/n".Vvi/ij: f;a 

MADEIRA SCHOOL 
ATTN: ED HABER 
8328 GEORGETOWN PIKE 
MC LEAN, VA 22102 

Page: 

Work Order #: 
Contract #: 
Customer #: 
Customer PO #: 

Job Location: 
Collected by: 
Date Received: 

24679 

5780 

DILLON SHEADS 
04/03/2012 

ANALYSIS REPORT 

COMMENT: BOD SEED CORRECTION VALUE OUTSIDE OF ACCEPTANCE 
RANGE. 

TAG #: 
59653 

SAMPLE POINT: 
OUTFALL 001 

SAMPLE DATE: 
04/03/2012 

Description Result Unit Rpt. Limit Method Anlys Date Time In i l 

Biochemical Oxygen Demand <2 mg/l 2 SM 5210 04/04/12 16:15 AW 
Total Suspended Solids <1.00 mg/l 1.00 SM 2540D 04/05/12 15:51 J I 
Ammonia, as N <0.10 mg/l 0.10 SM 4500NH3D 04/06/12 15:15 BW 
Conductivity 866 umhos/cm 2.0 SM 2510 B 04/12/12 14*00 

13:30 
JW 

Alk a l i n i t y as CaC03 142 mg/l 5 SM 2320 B 04/09/12 
14*00 
13:30 J I 

Dissolved Organic Carbon 4.50 mg/l 1 SM 5310C 04/10/12 08:00 JLC 
Total Organic Carbon* 7.22 mg/l 1.00 SM 5310C 04/09/12 08:00 JWB 

Reviewed by: 
A. Woodyard/Technical Director 

Report Date: 
VA LAB ID# 

Apr i l 18, 2012 
460019 
* Subcontracted test 

218 NORTH MAIN STREET • PO BOX 520 • CULPEPER, VIRGINIA 22701 • 540-825-6660 • WWW.ESS-SERVTCES.COM 



) ENVIRONMENTAL SYSTEMS SERVICE, LTD. 

MADEIRA SCHOOL 
ATTN: ED HAMER 
8328 GEORGETOWN PIKE 
MC LEAN, VA 22102 

Page: 

Work Order #: 
Contract #: 
Customer #: 
Customer PO #: 

Job Location: 
Collected by: 
Date Received: 

24679 

5780 

DILLON SHEADS 
04/03/2012 

ANALYSIS REPORT 

TAG #: SAMPLE POINT: 
59654 OUTFALL 001 

SAMPLE DATE: 
04/03/2012 

Description Result Unit Rpt. Limit Method Anlys Date Time Ini* 

Copper, Total Recoverable* 0.0149 mg/l 0.0050 EPA 200.8 04/07/12 
Escherichia c o l i (100 ml) <1 MPN 1 COLILERT-18 04/03/12 
Total Hardness as CaC03 140 mg/l 2 SM 2340 C 04/03/12 

14:07 JRM 
15:07 JW 
12:15 JW 

Reviewed by: 

Report Date: 
VA LAB ID# 

/jj^ cT$o£o<j<>^pf 
A. Woodward/Technical Director 

April 18, 2012 
460019 
* Subcontracted test 

218 NORTH MAIN STREET • PO BOX 520 • CULPEPER, VIRGINIA 22701 • 540-825-6660 • WWW.ESS-SERVICES.COM 



) ENVIRONMENTAL SYSTEMS SERVICE, LTD. 

MADEIRA SCHOOL 
ATTN: ED HAMER 
8328 GEORGETOWN PIKE 
MC LEAN, VA 22102 

Page: 

Work Order #: 
Contract #: 
Customer #: 
Customer PO #: 

Job Location: 
Collected by: 
Date Received: 

24679 

5780 

DILLON SHEADS 
04/03/2012 

ANALYSIS REPORT 

TAG #: 
59665 

SAMPLE POINT: 
OUTFALL 001 

SAMPLE DATE: 
04/03/2012 

Description 

Copper, Dissolved* 

Result Unit Rpt. Limit Method Anlys Date Time I n i 

0.0153 mg/l 0.0050 EPA 200.8 04/07/12 14:07 JRM 

Reviewed by: 

Report Date: 
VA LAB ID# 

April 18, 2012 
460019 
* Subcontracted test 

218 NORTH MAIN STREET • PO BOX 520 • CULPEPER, VIRGINIA 22701 • 540-825-6660 • WWW.ESS-SERVICES.COM 



SAMPLE CHAIN OF CUSTODY RECORD 
C o m p a n y .Env i ronmenta l System Services 

C o n t a c t Cody Hoehna 

A d d r e s s _ 218 North Main Street 

A d d r e s s _ Culpeper, Va 22701 

P h o n e 540-825-6660 

218 North Main St. 

Post Office Box 520 

Culpeper, VA 22701 

800-541-2116 

540-825-6660 

ENVIRONMENTAL SYSTEMS SERVICE, LTD. 
500 Stone St. 

Post Office Box 736 

Bedford, VA 24523 

540-586-5413 

Fax 540-586-5530 

8321 Leishear Road 

Laurel, MD 20723 

301-617-9582 

Fax 301-617-3426 

3917 Westpoint Blvd. 

Suite E 

Winston-Salem, NC 27103 

910-659-3378 

Fax 910-659-3379 

P r o j e c t N a m e / S i t e The Madeira School WER Study 

Sampled By: <~L>\U<>^ Sl^ceOs 

P.O.* ANALYSES 

-=7 
(Print Name) 

ESS COLLECTION 
SAMPLE ID. DATE TIME 

<v 

5 = , ^ 

Hj3(^ 
>T>S -

crr<>5 -

IfrftS 
alas 

JLL_i 
0-705-

U e 5 

If*** 

SAMPLE 
LOCATION 

Outfall 001 

(Signature) 

CONTAINERS co o. SAMPLE 

SIZE GIP # g O MATRIX PRESERVATIVE 

Outfall 001 

Outfall 001 

Outfall 001 

Outfall 001 

Outfall 001 

1L 

250mL 

250mL 

250mL 

250mL 

125mL 

ww 

None 

H2S04 

HN03 

None 

H2S04 

Na. Thios 

'Metals: 
Analyze using 
method 200.8 
and a detection 
level of 5 ug/L 

=)%?t l&e>6 Outfall 001 250mL HN03 

iMiSz (MM. ool X Preservative 

pH Check: 

Z ? H 

Relinquished by: 

T>^^ 
Date 

9/ /Yf5 

Received by: Relinquished by 

q L ^ j (2~-> 
y^i-z- \Ho$£> 

Received by: 

Relinquished^ Date Time Received by: Relinquished by; 

Method of Delivery 

• UPS • FedEx ^ ^ a n d Delivery 

• UPS Overnight • Post Office 

Remarks; A>\Jj~C->~ 

1 LL 
Received @ \ • \ ' 

I I Under 2 hours 

TAT 

Normal 

•ate y Time 

gg; 
Rush W 

Need Results by 
Extra charges will apply for Rush TAT. W.0.# 

Revised 11/04/04 



£nvfmnmei?ta/Systems Service, la/. 
Customer Name 

Log-In / Sample Receipt Form 

: YYWUl KCrJ 
Sample Custodian: 

Date Received 

Tag 
# 

Bottle 
# 

Parameter(s) Container 
size 

Temp. 
°C 

On 
Ice? 

pH(if 
preserved) 

Sample 
condition 

Sample Comments 

muss > i u 1,4 (A^ oK 
q 1^)5 | C- ' 

— i 

3 ^ 

k rw 1 f toG.TDC m ^ 

S%s4 I (iopjaar 9-^0 
1 ^ W'LC 
1 3 rWrWiS ^ 

5%k& \ QoOa^CT)) ^ ^ 

\ 1 

• General Comments: 



) ENVIRONMENTAL SYSTEMS SERVICE, LTD. 

l / " * - Page: 

MADEIRA SCHOOL 
ATTN: ED HAMER 
8328 GEORGETOWN PIKE 
MC LEAN, VA 22102 

Work Order #: 
Contract #: 
Customer #: 
Customer PO #: 

Job Location: 
Collected by: 
Date Received: 

24679 

5780 

DILLON SHEADS 
04/03/2012 

ANALYSIS REPOR J 
COMMENT: 
RANGE. 

BOD SEED CORRECTION VALUE OUTSIDE OF ACCEPTANCE 

TAG f: SAMPLE POINT: SAMPLE DATE: 
59655 INFLUENT 04/03/2012 

Description Result Unit Rpt. Limit Method Anlys Date Time I n i 

Biochemical Oxygen Demand 154 mg/l 
Total Suspended Solids 113 mg/l 
Ammonia, as N 26.6 mg/l 
Hexane Extractable Material* <5.00 mg/l 

2 SM 5210 04/04/12 14:40 AW 
1.00 SM 2540D 04/05/12 15:59 JI 
0.10 SM 4500NH3D 04/06/12 15:15 BW 
5.00 EPA 1664A 04/12/12 09:59 JRM 

Reviewed by: 
A. Woodward/Technical Director 

Report Date: A p r i l 17, 2012 
VA LAB ID# 460019 

* Subcontracted test 

218 NORTH MAIN STREET • PO BOX 520 • CULPEPER, VIRGINIA 22701 « 540-825-6660 • WWW.ESS-SERVICES.COM 



SAMPLE CHAIN OF CUSTODY RECORD ENVIRONMENTAL SYSTEMS SERVICE, LTD. 
Company _ Madeira School 
Contact 
Address : 
Address : 
Phone 

x < 

p.o.# Project Name/Site & fstudltj 

Sampled By: y ^ ^ x ^ ^ v , ? 9 J „ J k ^ / Z ) 
^"XSlgna 

^ £/?yf/u/ur7C/iCr/Sj&(t.-f7/iS<?rw'rc: /.te/. 

www.ess-services.com 

218 North Main St. 

Post Office Box 520 

Culpeper, VA 22701 

800-541-2116 

540-825-6660 Fax 540-825-4961 

500 Stone St. 

Post Office Box 736 

Bedford, VA 24523 

540-586-5413 

Fax 540-586-5530 

ANALYSES 

(Print Name) 

ESS 

SAMPLE ID. 
COLLECTION 

DATE TIME 

SAMPLE 

LOCATION 

ignature) 

CONTAINERS m a. SAMPLE 

SIZE GIP # S O MATRIX PRESERVATIVE 
O O 

£XS 
-Efflaent" -rtr w ••Ntrne- - X 

3>5 -Cffluent 200 ml W W r-rjsa* 

9 / 3 / ^ *RMi> Influent 1 L WW None 

ZL. influent 250 ml ww H 2 S 0 4 

7 A / - 0?V(D Influent 1L ww H 2 S 0 4 

-Effluent. 425mt -ww 
1 Na Thios- X Preservative 

pH Check: 

Relinquished by: Date 

% 
vz. 

Time 

(5^ 

Received by: Relinquished by: 

AJ2N / 

B Y r V j ^ ? ^ 
1)3)1%. WO 6 

Received by: 

Relinquished by: Date Time Received by: Relinquished by: Date , Time p. 

P" $>D 
Received fdn,La borate' 

Method of Delivery: 

O UPS • Fed Ex I ^ H a n d Delivery 

CI UPS Overnight • Post Office 

On Ice? 

Received ( ut 
CD Under 2 hours 

TAT: 

Normal Rush wo, mim Need Results by 
Extra charges will apply for Rush TAT. W.O.# 

Revised 1/18/12 



Snyfronme/Jtal'SystemsService, ird 

Log-In / Sample Receipt Form 

Customer Name: 0 0 ^ 1 / 7 ^ ^ 1 — ^ Date Received 

Sample Custodian: 

= V/a/^ 

Tag 
# 

Bottle 
# 

Parameter(s) Container 
size 

Temp. 
°C 

On 
Ice? 

pH(if 
preserved) 

Sample 
condition 

Sample Comments 

5%SS" 1 U I.T ^ %9 

^ u \ 0 1 / 

3 |OVt3 ^ 

f Uem 1L f 
' 

• General Comments: 



Madeira School WER Study APRIL 2012 
Spring 2012 

Sample ID Analyzist Result 
Lab Control Copper <0.00500 
5.88 PPB Lab Copper 0.00560 
8.40 PPB Lab Copper 0.00748 
12.0 PPB Lab Copper 0.0104 
17.2 PPB Lab Copper 0.0148 
24.5 PPB Lab Copper 0.0194 
35.0 PPB Lab Copper 0.0290 
50.0 PPB Lab Copper 0.0403 
Site/Eff Control Copper 0.0148 
58.8 PPB Site/Eff Copper 0.0652 
84.0 PPB Site/Eff Copper 0.0846 
120 PPB Site/Eff Copper 0.123 
172 PPB Site/Eff Copper 0.166 
245 PPB Site/Eff Copper 0.236 
350 PPB Site/Eff Copper 0.313 
500 PPB Site/Fff Copper 0.486 
LAB TSS <1.00 
Site/Eff TSS <1.00 
LAB DOC <1 
Site/Eff DOC 4.64 



(A lYTtC! 
Analytics Corporation 

10329 Stony Run Lane 
Ashland, VA 23005 

Phone: (804)365-3000 
Fax: (908) 365-3002 

April 13,2012 

ANGIE WOODWARD 

ENVIRONMENTAL SYSTEMS SERVICE, LTD 

218 N. MAIN STREET 

CULPEPER, VA 22701 

Purchase Order: 
Client ID: THE MADEIRA SCHOOL WER STUDY 

Work Order 1010948 

Dear ANGIE WOODWARD 

Enclosed are the analytical results for sample(s) received by the laboratory on Friday, April 06, 2012. The signature below 
certifies that the results are based on the referenced methods and applicable certifications or accreditations are noted for 
each parameter reported (see key at end of report). 

Unless otherwise specified all analyses of solid materials are based on dry weight. 

Reported results relate only to the items tested, as received by the laboratory. 

On-site analysis (analysis ASAP) is recommended for the following tests: pH, temperature, dissolved oxygen, 
residual chlorine and sulfite. When performed off-site, these tests do not meet NELAC standards. 

Abbreviations:ug/L = micrograms per Liter, mg/L = milligrams per Liter, ug/g = micrograms per gram, mg/kg = 
milligrams per kilogram ug/wp = micrograms per wipe, ug/ml = micrograms per millimeter, uS/cm = microsiemens 
per centimeter at 25 degrees Celcius ppb = parts per billion, DF = Dilution Factor. 

If you have any questions concerning this report, please feel free to call Client Services at 1-600-888-8061. 

Sincerely- ) 

Dawn'Casto 
Technical Director (or designee) 

Enclosures 

Report ID: 1010948-20120413151313 Page 1 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



Analytics Corporation 

^ N A ^ T I C S 1 0 TsSSSi : 
Phone: (804) 365-3000 

Fax: (908) 365-3002 

ANALYTICAL RESULTS 

Workorder 1010948 THE MADEIRA SCHOOL WER STUDY 

Lab ID: 

Sample ID: 

1010948001 

LAB CONTROL 

Date Received: 

Date Collected: 

04/06/2012 11:00 Matrix Aqueous Liquid 

04/05/2012 15:15 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By Qual Certifications 

Analytical Method EPA 200.8 Preparation Method EPA 200.8 I 
Copper <0.00500 mg/L 0.0050 1 04/07/2012 14:07 JRM 4/9/2012 16:47 HB V 

Report ID: 1010948-20120413151313 Page 2 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



^ ^ ^ ^ I ^ ^ 

Analytics Corporation 
10329 Stony Run Lane 

Ashland, VA 23005 
Phone: (804)365-3000 

Fax: (908) 365-3002 

ANALYTICAL RESULTS 

Workorder: 1010948 THE MADEIRA SCHOOL WER STUDY 

Lab ID: 

Sample ID: 

1010948002 

5.88 PPB LAB 

Date Received: 04/06/2012 11:00 Matrix Aqueous Liquid 

Date Collected: 04/05/2012 15:15 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By dual Certifications 

Analytical Method: EPA 200.8 Preparation Method: EPA 200.8 

Copper 0.00560 mg/L 0.0050 1 04/07/2012 14:07 JRM 4/9/2012 16:52 HB 

Report ID: 1010948-20120413151313 Page 3 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



•^id^^sm 

Analytics Corporation 
N A C / T I C 5 ^329 Stony Run Lane 

u m u _ w m u 4 J ^ L i u ^ ^ # j . Ashland, VA 23005 
Phone: (804)365-3000 

Fax: (908) 365-3002 

ANALYTICAL RESULTS 

Workorden 1010948 THE MADEIRA SCHOOL WER STUDY 

Lab ID: 1010948003 

Sample ID: 8.40 PPB LAB 

Date Received: 

Date Collected: 

04/06/2012 11:00 Matrix Aqueous Liquid 

04/05/2012 15:15 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By Qual Certifications 

Analytical Method: EPA 200.8 Preparation Method EPA 200.8 

Copper 0.00748 mg/L 0.0050 1 04/07/2012 14:07 JRM 4/9/2012 16:56 HB V 

Report ID: 1010948-20120413151313 Page 4 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 

i 



^^^^^^^ 

Analytics Corporation 
10329 Stony Run Lane 

Ashland, VA 23005 
Phone: (804)365-3000 

Fax: (908) 365-3002 

Workorder. 1010948 

ANALYTICAL RESULTS 

THE MADEIRA SCHOOL WER STUDY 

Lab ID: 

Sample ID: 

1010948004 

12.0 PPB LAB 

Date Received: 

Date Collected: 

04/06/2012 11:00 Matrix Aqueous Liquid 

04/05/2012 15:15 Sample Type: GRAB 

Parameters Results Units Report Llmi DF Prepared By Analyzed By Qua! Certifications 

Analytical Method: EPA 200.8 Preparation Method: EPA 200.8 

Copper 0.0104 mg/L 0.0050 1 04/07/2012 14:07 JRM 4/9/2012 17:01 HB V 

Report ID: 1010948-20120413151313 Page 5 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



Analytics Corporation 
J A i V T 1 £ P " 10329 Stony Run Lane 

— — p J S S ^ 
Fax: (908) 365-3002; 

ANALYTICAL RESULTS 

Workorder: 1010948 THE MADEIRA SCHOOL WER STUDY 

L a b ID: 1010948005 Date Received: 04/06/2012 11:00 Matrix Aqueous Liquid 

Sample ID: 17.2 PPB LAB Date Collected: 04/05/201215:15 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By Qua! Certifications 

Analytical Method: EPA 200.8 Preparation Method: EPA 200.8 

Copper 0.0148 mg/L 0.0050 1 04/07/2012 14:07 JRM 4/9/2012 17:06 HB v 

Report ID: 1010948-20120413151313 Page 6 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



'9?!W?fffiffS!ffiK0ffl5SRSHf!'5 

Analytics Corporation 
10329 Stony Run Lane 

Ashland, VA 23005 
Phone: (804)365-3000 

Fax: (908) 365-3002 

ANALYTICAL RESULTS 

Workorder: 1010948 THE MADEIRA SCHOOL WER STUDY 

Lab ID: 1010948006 Date Received: 04/06/2012 11:00 Matrix Aqueous Liquid 

Sample ID: 24.5 PPB LAB Date Collected: 04/05/201215:15 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By Qual Certifications 

Analytical Method: EPA 200.8 Preparation Method EPA 200.8 

Copper 0.0194 mg/L 0.0050 1 04/07/2012 14:07 JRM 4/9/2012 17:31 HB V 

Report ID: 1010948-20120413151313 Page7of22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



^ ^ 4 ^ ^ ^ ^ ^ 

Analytics Corporation 
10329 Stony Run Lane 

Ashland, VA 23005 
Phone: (804)365-3000 

Fax: (908) 365-3002 

Workorder 1010948 

ANALYTICAL RESULTS 

THE MADEIRA SCHOOL WER STUDY 

Lab ID: 1010948007 

Sample ID: 35.0 PPB LAB 

Date Received: 

Date Collected: 

04/06/2012 11:00 Matrix Aqueous Liquid 

04/05/2012 15:15 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By Qual Certifications 

Analytical Method: EPA 200.8 Preparation Method EPA 200.8 

Copper 0.0290 mg/L 0.0050 1 04/07/2012 14:07 JRM 4/9/2012 17:36 HB V 

Report ID: 1010948-20120413151313 Page 8 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



^ ^ ^ ^ 

Analytics Corporation 
10329 Stony Run Lane 

Ashland, VA 23005 
Phone: (804)365-3000 

Fax: (908) 365-3002 

Workorder 1010948 

ANALYTICAL RESULTS 

THE MADEIRA SCHOOL WER STUDY 

Lab ID: 1010948008 

Sample ID: 50.0 PPB LAB 

Date Received: 

Date Collected: 

04/06/2012 11:00 Matrix Aqueous Liquid 

04/05/2012 15:15 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By dual Certifications 

Analytical Method: EPA 200.8 Preparation Method EPA 200.8 

Copper 0.0403 mg/L 0.0050 1 04/07/2012 14:07 JRM 4/9/2012 17:40 HB V 

Report ID: 1010948-20120413151313 Page 9 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



Analytics Corporation; 
10329 Stony Run Lane; 

Ashland, VA 23005; 
Phone: (804)365-3000; 

Fax: (908) 365-3002 

ANALYTICAL RESULTS 

Wortorden 1010948 THE MADEIRA SCHOOL WER STUDY 

Lab ID: 1010948009 Date Received: 04/06/2012 11:00 Matrix Aqueous Liquid 

Sample ID: SITE/EFFL CONTROL Date Collected: 04/05/2012 15:30 Sample Type: GRAB 

Parameters Results Units Report Limi OF Prepared By Analyzed By Qual Certifications 

Analytical Method: EPA 200.8 Preparation Method: EPA 200.8 

Copper 0.0148 mg/L 0.0050 1 04/07/2012 14:07 JRM 4/9/2012 17:45 HB V 

Report ID: 1010948-20120413151313 Page 10 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



Analytics Corporation 
10329 Stony Run Lane 

Ashland, VA23005 
— ' Phone: (804)365-3000 

Fax: (908) 365-3002 

ANALYTICAL RESULTS 

Workorder. 1010948 THE MADEIRA SCHOOL WER STUDY 

Lab ID: 1010948010 Date Received: 04/06/2012 11:00 Matrix Aqueous Liquid 

Sample ID: 58.8 PPB S1TE/EFFL Date Collected: 04/05/2012 15:30 Sample Type: GRAB 

Parameters Results Unit, Report Llmi DF Prepared By Analyzed By Qua! Certifications 

j Analytical Method: EPA 200.8 Preparation Method: EPA 200.8 

L . 
Copper 0.0652 mg/L 0.0050 1 04/07/2012 14:07 JRM 4/9/2012 17:50 HB V 

Report ID: 1010948-20120413151313 Page 11 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 
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Analytics Corporation 
10329 Stony Run Lane 

Ashland, VA 23005 
Phone: (804) 365-3000 

Fax: (908) 365-3002 

Workorder: 1010948 

ANALYTICAL RESULTS 

THE MADEIRA SCHOOL WER STUDY 

Lab ID: 1010948011 

Sample ID: 84.0 PPB SITE/EFFL 

Date Received: 

Date Collected: 

04/06/2012 11:00 Matrix Aqueous Liquid 

04/05/201215:30 Sample Type: GRAB 

i 

Parameters Results Units Report Limi DF Prepared By Analyzed By Qual Certifications 

Analytical Method: EPA 200.8 Preparation Method EPA 200.8 
! i 

Copper 0.0846 mg/L 0.0050 1 04/07/2012 14:07 JRM 4/9/2012 17:55 HB V 

Report ID; 1010948-20120413151313 Page 12 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 
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Analytics Corporation 
10329 Stony Run Lane 

Ashland, VA 23005 
Phone: (804)365-3000 

Fax: (908) 365-3002 

ANALYTICAL RESULTS 

Workorden 1010948 THE MADEIRA SCHOOL WER STUDY 

Lab ID: 1010948012 Date Received: 04/06/201211:00 Matrix Aqueous Liquid 

Sample ID: 120 PPB SITE/EFFL Date Collected: 04/05/2012 15:30 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By Qual Certifications 

Analytical Method: EPA 200.8 Preparation Method EPA 200.8 

Copper 0.123 mg/L 0.0050 1 04/07/2012 14:07 JRM 4/9/2012 18:00 HB V 

Report ID: 1010948-20120413151313 Page 13 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation. 
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Analytics Corporation 
10329 Stony Run Lane 

Ashland, VA 23005 
Phone: (804)365-3000 

Fax: (908) 365-3002 

ANALYTICAL RESULTS 

Workorder: 1010948 THE MADEIRA SCHOOL WER STUDY 

L a b ID; 1010948013 Date Received: 04/06/201211:00 Matrix Aqueous Liquid 

Sample ID: 172 PPB SITE/EFFL Date Collected: 04/05/201215:30 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By Qual Certifications 

. 

Analytical Method: EPA 200.8 Preparation Method: EPA 200.8 

Copper 0.166 mg/L 0.0050 1 04/07/2012 14:07 JRM 4/9/2012 18:05 HB V 

i 
i 

Report ID: 1010948-20120413151313 Page 14 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



Analytics Corporation 
10329 Stony Run Lane 

Ashland, VA 23005 
Phone: (804)365-3000 

Fax: (908) 365-3002 

ANALYTICAL RESULTS 

Workorder. 1010948 THE MADEIRA SCHOOL WER STUDY 

Lab ID: 1010948014 

Sample ID: 245 PPB SITE/EFFL 

Date Received: 

Date Collected: 

04/06/201211:00 Matrix Aqueous Liquid 

04/05/2012 15:30 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By Qual Certifications 

Analytical Method: EPA 200.8 
: 

Preparation Method EPA 200.8 

Copper 0.236 mg/L 0.0050 1 04/07/2012 14:07 JRM 4/9/2012 18:10 HB 

Report ID: 1010948-20120413151313 Page 15 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 
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Phone: (804)365-3000 
Fax: (908) 365-3002 

ANALYTICAL RESULTS 

Workorder: 1010948 THE MADEIRA SCHOOL WER STUDY 

Lab ID: 

Sample ID: 

1010948015 

350 PPB SITE/EFFL 

Date Received: 

Date Collected: 

04/06/2012 11:00 Matrix Aqueous Liquid 

04/05/2012 15:30 Sample Type: GRAB 

Parameters Results Units Report Limi DP Prepared By Analyzed By Qual Certifications 

[^Analytical Method EPA 200.8 Preparation Method EPA 200.8 

Copper 0.313 mg/L 0.0050 1 04/07/2012 14:07 JRM 4/9/2012 18:15 HB V 

Report ID: 1010948-20120413151313 Page 16 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



Analytics Corporation 
10329 Stony Run Lane 

. ' Ashland, VA 23005 
' Phone: (804) 365-3000 

Fax: (908) 365-3002 

ANALYTICAL RESULTS 

Workorden 1010948 THE MADEIRA SCHOOL WER STUDY 

Lab ID: 1010948016 

Sample ID: 500 PPB SITE/EFFL 

Date Received: 

Date Collected: 

04/06/2012 11:00 Matrix Aqueous Liquid 

04/05/2012 15:30 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By Qual Certifications 

Analytical Method: EPA 200.8 Preparation Method EPA 200.8 

Copper 0.486 mg/L 0.0050 1 04/07/2012 14:07 JRM 4/9/2012 18:34 HB V 

Report ID: 1010948-20120413151313 Page 17 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 
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Analytics Corporation 
10329 Stony Run Lane 

Ashland, VA 23005 
Phone: (804) 365-3000 

Fax: (908) 365-3002 

Workorder. 1010948 

ANALYTICAL RESULTS 

THE MADEIRA SCHOOL WER STUDY 

Lab ID: 

Sample ID: 

1010948017 

LAB 

Date Received: 04/06/2012 11:00 Matrix Aqueous Liquid 

Date Collected: 04/05/2012 15:35 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By Qua! Certifications 

Analytical Method: SM 2540 D Preparation Method: SM 2540 D 

Total Suspended Solids <1.00 mg/L 1.00 1 04/09/2012 16:00 JWB 4/10/2012 15:00 JWB 

Report ID: 1010948-20120413151313 Page 18 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



Analytics Corporation 
10329 Stony Run Lane 

Ashland, VA 23005 
Phone: (804)365-3000 

Fax: (908) 365-3002 

Lab ID: 1010948018 Date Received: 04/06/201211:00 Matrix Aqueous Liquid 

Sample ID: SITE/EFFL Date Collected: 04/05/201215:35 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By dual Certifications. 

Analytical Method: SM 2540 D Preparation Method: SM 2540 D j 

Total Suspended Solids <1.00 mg/L 1.00 1 04/09/2012 16:00 JWB 4/10/2012 15:00 JWB V 

Report ID: 1010948-20120413151313 Page 19 of 22 

CERTIFICATE OF ANALYSIS 

ANALYTICAL RESULTS 

Workorder 1010948 THE MADEIRA SCHOOL WER STUDY 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



A a ^ A d a Client: Environmental Systems Service, LTD. 
Project ID: ESSL1208 
Client Sample ID: Madiera School Outfall 001 

B 
/ 

Permit No: VA0024120 
Sample Period: 5/21/12 

Coastal, bioanalysts, Inc. 

REPORT: MADIERA SCHOOL - COPPER WER (ROUND 1) 

Submitted To: 
Ms. Angle Woodward 
Environmental Systems Service, LTD. 
218 North Main Street, P.O. Box 520 
Culpeper, VA 22701 

Prepared By: 
Coastal Bioanalysts, Inc. 
6400 Enterprise Court 
Gloucester, VA 23061 
(804) 694-8285 
www.coastalbio.com 
Contact: Peter F. De Lisle, Technical Director 

METHODS: 

Procedures followed the previously submitted and approved study plan. Test methods are summarized below. 
Details regarding test conduct and data analysis are provided in attached bench sheets and printouts as applicable. 

Test Organisms 

Seven days prior to testing Ceriodaphnia dubia cultures were started in hard synthetic freshwater (SFW; 1 ] 8 mg as 
CaC03) using neonate cladocerans. This hardness corresponded to the anticipated approximate hardness of the 
effluent based on historical data. Because the hardness of the sample received for testing on 5/21/12 was 140 mg/l, 
animals were acclimated by renewing with water of 144 mg/l hardness the day prior to final testing on 5/23/12. 
Cultures were, fed YCT-Selenastrum (@ 3.5E7 cells/ml) at a rate of 0.1 ml of each per 15 ml of culture solution. 
Production and survival of animals raised in the hard water appeared similar to that of standard lab cultures 
maintained in moderately hard SFW. 

Test animals were < 24 h old and selected from females that had produced 3 or more broods with a minimum of 15 
offspring produced by the third brood. Animals were not fed during the test but were fed YCT-Selenastrum 
approximately 5 h prior to use in tests. 

Test Solutions 

Hard SFW was prepared according to the EPA recipe by dissolving ACS reagent-grade (or better) salts in high 
purity deionized water followed by aeration for at least 24 h. Deionized water was obtained from a Barnstead 
Nannopure Research Series system. The following treatment train was used for the feed water provided to the 
Barnstead system: well water > 10 um particle > softener > I um particle > activated carbon > reverse osmosis > 
mixed bed anion-cation exchange > I um particle > Barnstead Nannopure. 

Effluent sample was stored at 3-4° C in the dark until used. Sample was maintained in collapsed Cuhitainers with 
minimal headspace. Effluent was warmed to test temperature prior to use. Minimal (2.0-2.5 min) aeration was 
necessary to reduce oxygen to saturation concentration for range-finding and definitive tests. 

A range-finding test was used to determine appropriate concentrations for use in the definitive site-water toxicity 
test. For the range-finding test copper was added directly to site water and then serially diluted to prepare test 
solutions. "Site water" consisted of 100% undiluted effluent (based on stream and plant permitted design flow. 
Copper was added as a 1 pg/u.1 (1 mg/ml) stock solution prepared by dissolving 67 mg of ACS reagent-grade 
CuCl: 2H:0 (99.999+%: Aldrich lot #I5726CH) in 25 ml high purity deionized water. The same stock was used for 
all tests. ). A lab-water range-finding test was not performed because sufficient historical data existed for selection 
of test concentrations. 

Page I of? Report Pages 
Total No. Printouts/Bench Sheets/Documents Attached: 13 
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Client: Environmental Systems Service, LTD. 
Project ID: ESSL1208 
Client Sample ID: Madiera School Outfall 001 
Permit No: VA0024120 
Sample Period: 5/21/12 

amcta B W x f ^ b , 

For the definitive site water test, copper was added to the effluent (site water) and allowed to equilibrate for 
approximately 5 h prior to adding animals. A 2 L volume of the highest concentration of spiked effluent was 
prepared by adding 1000 pi of copper stock solution. Thus the final concentration was 500 ug/l (assuming no 
background Cu). Serial dilutions (0.7X) of spiked site water were prepared by pouring off an 600 ml aliquot ofthe 
highest concentration and bringing back to volume with un-spiked effluent. The 600 ml aliquots were added to 
labeled 1 L plastic beakers. The procedure was repeated to prepare seven beakers of solution of decreasing 
concentration. A control beaker received 600 ml of un-spiked effluent. The beakers were then allowed to stand for 
3 h before being used in tests. 

For the definitive lab water test 2 L of the highest concentration of hard SFW was prepared by spiking with 100 pi 
of copper stock solution (final concentration 50 u.g/1). Serial dilutions (0.7X) of the spiked lab water were prepared 
as described above except using hard SFW as the diluent. The lab water solutions were then allowed to stand for 
approximately 5 h before being used in tests. 

Chemical Analyses 

Samples of hard SFW and effluent were collected at the beginning ofthe test for TSS and DOC analyses. Samples 
were stored at 3-4' C in the dark until shipped with copper samples for analyses. Samples (approx. 200 ml) were 
collected from each treatment at the beginning ofthe test for total Cu. Total Cu samples were poured directly into 
sample containers. Copper samples from both the lab and site tests, as well as TOC and DOC samples, were sent to 
Analytics (Ashland. VA) for analysis. All sampling supplies were provided by the chemistry lab. 

Measurements of dissolved oxygen, pH, temperature, conductivity, total residual chlorine, hardness, alkalinity and 
ammonia were performed using EPA methods. Instruments and titrations were calibrated using standards and/or 
titrants traceable to NIST where applicable. 

Toxicity Tests 

Toxicity test methods followed EPA Method 2002.0 (Acute Ceriodaphnia dubia). Toxicity tests were conducted 
using I oz: plastic shot glasses rather than borosilicate glass to decrease adsorption of Cu to vessel walls. Six 
replicates of 5 animals and 25 ml of solution were tested. In addition, two dummy replicates (rather than one) were 
included for water quality measurements (D.O., pH, temperature, conductivity) at T=24 h and T=48 h. These 
"chemistry controls" were loaded with test animals in the same manner as actual test chambers. Test chambers were 
arranged in a randomized block design prior to addition of animals and throughout the test. 

Calculations 

Following the EPA WER guidelines (EPA, 1994) four significant figures were retained in all calculations and 
endpoints to prevent round-off error. EC50s were calculated using the ToxCalc (version 5.0.23) software. 

EC50s for lab and site water tests were calculated using nominal and measured total Cu. Because the probit method 
could not be used for both sets of tests, the Trimmed Spearman-Karber method was used for all computations of 
measured Cu toxicity. 

EC50 values were normalized to a standard (test) hardness of 144 mg/l based on the WER guidance formula (see 
EPA 2001. 

EC50Slandard iiardnca = EC50Te<,, i-todness x (Standard Hardness/Test Hardness/'^ 

ftofc. 
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Client: Environmental Systems Service, LTD. 
Project ID: ESSL1208 
Client Sample ID: Madiera School Outfall 001 
Permit No: VA0024120 
Sample Period: 5/21/12 
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For WER calculations, the hardness-adjusted Species Mean Acute Value (SMAV) was based on the value 
calculated at the criteria reference hardness (CRH, 100 mg/l) and published in the WER guidance document (24.0 
ug/l total; EPA2001). The following formula (from EPA 2001) was used to normalize the SMAV value to the test 
standard hardness of 144 mg/l: 

SMA V T e s l Hardness = SMAV C R H (ioo) % (Test Hardness/100 mg/l)° " 4 2 2 

RESULTS: 

Table 1. EC50 values (Total Cu) 

Test Matrix 48-h EC50 
(Ug/l) 

95% CL. Test Hardness 
(mg/l CaC03) 

Normalized* 
48-h EC50 (ug/l) 

Lab Water: 20.07 18.52-21.75 144 20.07 
Site Water: 170.5 158.3-183.6 140 175.7 
Normalized to a standard hardness of 144 mg/l (as CaC03). 

Table 2. Calculated WER values. 

Chemical Basis WER Denominator 
Basis" 

Normalized Site 
Water EC50 (ug/l) 

Normalized Lab or 
SMAVECSO(ue/T) 

WER 

Total 
Copper 

Lab Water . 175.7 20.07 8.754 Total 
Copper EPA 2001 175.7 33.84 5.192 

NOTE: EPA (2001) states " If the hardness-normalized EC 50 in laboratory water is less than the documented SMAV for the 
species (i.e. EPA 2001 value), then use the SMAV in place ofthe laboratory water EC 50 in the dominator ofthe WER" 

Table 3. Biological and Chemical Summary Data - Lab Water Test 

Total Cu (ug/l) Survival (%) 
Nominal Measured 24-h 48-h 

0' <1 100 100 
5.88 6.17 100 100 
8.40 7.62 100 100 
12.0 10.4 100 100 
17.2 13.9 100 96.7 
24.5 19.2 100 46.7 
35.0 27.3 100 16.7 
50.0 38.8 3.33 0 

Lab Control (hard synthetic freshwater) 
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Client: Environmental Systems Service, LTD. 
Project ID: ESSL1208 
Client Sample ID: Madiera School Outfall 001 
Permit No: VA0024120 
Sample Period: 5/21/12 

Table 4. Biological and Chemical Summary Data - Site Water Toxicity Tests 

Total Cu (u.g/1) Survival (%) 
Nominal Nominal + 

Background 
Measured 24-h 48-h 

0* 14.8 13.7 100 100 
58.8 73.6 60.4 100 100 
84.0 98.8 83.7 100 100 
120 134.8 112 100 100 
172 186.8 147 100 63.3 
245 259.8 206 100 30.0 
350 364.8 270 100 0 
500 514.8 406 0 0 

"Site Control (100% un-spiked effluent) 

Table 5. Test Set-up Information 

Test Matrix Definitive Test Organism Brood Release Acclimation Acclimation Test 
Start Date/Time Source Date/Time Temp. Water Aerated? 
End Date/Time 

Lab Water 5/23/12 1550 CBI 5/22/12 1730 25° C Hard No 
5/25/12 1600 Stock 5/23/12 1230 SFW 

Site Water 5/23/12 1615 CBI 5/22/12 1730 25= C Hard No 
5/25/12 1615 Stock 5/23/12 1230 SFW 

Table 6. Lab and Effluent Water Quality Data 

Lab 
Water Quality Parameter (Units) Water Effluent 

Arrival Temperature (°C) N/A 1 
Use Temperature (°C) 25 25 
Conductivity (uS/cm) 524 844 
pH(S.U) 7.92 8.00 
Dissolved Oxygen (mg/l) 8.2 8.2 
Total Hardness (mg/l as CaC03) 144 140 
Alkalinity (mg/l as CaCO,) 78 175 
DOC (mg/l) <I.O 6.28 
TSS(mg^) <1.0 <1.0 
Total Residual Chlorine (mg/l) N/A <QJL. 
Ammonia (mg/l Nlh-N) <1.0 <I.O 

Page 4 of? Report Pages 
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Client: Environmental Systems Service, LTD. 
Project ID: ESSL1208 
Client Sample ID: Madiera School Outfall 001 
Permit No: VA0024120 
Sample Period: 5/21/12 

Table 7. Sample Aging/Use/Pretreatment 

/ } 
j^V—^^—^>.y!V;ig. V o ^ ^ 
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CBI 
Sample I.D. 

Collection 
Date/Time 

Date(s)/Time(s) 
Used in Range Tests 

Date(s)/Time(s) 
Used in Definitive Tests 

Sample 
Adjustments 

ESSL1208-A 5/21/12 1300 5/21/12 171.5 5/23/12 1550 (lab), 
1615 (site) 

Aerated 2-2.5 
min 

Table 8. Lab Water Test - Water Quality (Mean/Std. Dev.) 

Nominal Cu Cont. 5.88 8.40 12.0 17.2 24.5 35.0 50.0 

(UK/I): 
Temp. 25 25 25 25 25 25 25 25 

m 0 0 0 0 0 0 0 0 
D.O. 7.9 7.9 7.9 7.9 7.9 7.9 7.9 8.0 

(mg/l) 0.3 0.2 0.3 0.3 0.3 0.3 0.3 0.2 
PH 7.97 7.98 7.97 7.97 7.97 7.98 7.98 7.98 

(S.U.) 0.07 0.06 0.07 0.07 0.07 0.06 0.07 0.07 

Table 9. Site Water Test - Water Quality (Mean/Std. Dev.) 

Nominal Cu Cont. 58.8 84.0 120 172 245 350 500 

(Ug/l): 
Temp. 25 25 25 25 25 25 25 25 

0 0 0 0 0 0 0 0 
D.O. 8.0 8.0 7.9 7.9 7.9 7.9 8.0 8.1 

(mg/l) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 
PH 8.14 8.14 8.14 8.15 8.15 8.15 8.15 8.17 

(S.U.) 0.04 0.05 0.04 0.04 0.03 0.04 0.03 0.03 

Table 10. Reference Toxicant Test Data 
(Reference Toxicant: KCI; Units: mg/l; CBI Stock Cultures) 

Species-Method Data % Control 95%C.L./A.L. RTT in 
(Ref. Test Date) Source Survival 48-h EC50 For EC50 Control? 

C. abbo 2002.0 RTT 100 503 466-544 Yes 
(5/25/12-5/27/12) CC 98 592 514-670 

Note: RTT = Reference Toxicant Test, CC = Control Chart. 

DISCUSSION: 

A WER value of 5.192 is obtained based on the ratio of the site EC50 to the hardness-adjusted SMAV in this study. 
Based on the geometric mean of this value and the value obtained in the April 2012 study (6.921), the final WER 
value is 5.994. 
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c Client: Environmental Systems Service, LTD. 
Project ID: ESSL1208 
Client Sample ID: Madiera School Outfall 001 

B 
/ 

Permit No: VA0024120 
Sample Period: 5/21/12 

LITERATURE CITED: 

EPA 1994. Interim Guidance on Determination and Use of Water-effects Ratios for Metals. February 1994. EPA-
823-B-94-001. 

EPA 2001. Streamlined Water-Effect Ratio Procedure for Discharges of Copper. EPA-822-R-01-005. United 
States Environmental Protection Agency, Office of Water, March 2001. 

GLOSSARY OF TERMS AND ABBREVIATIONS: 

A.L. (Acceptance Limits): The results of a given reference toxicant test are compared to the control chart mean 
value + 2 standard deviations. These limits approximate the 95% probability limits for the "true" reference toxicant 
value. 

CL . (Confidence Limits): These are the probability limits, based on the data set and statistical model employed, 
that the "true value" lies within the limits specified. Typically limits are based on 95% or 99% probabilities. 

Control chart: A cumulative summary chart of results from QC tests with reference toxicants. The results of a 
given reference toxicant test are compared to the control chart mean value and 95% Acceptance Limits (A.L.) (mean 
+ 2 standard deviations). 

EC50/LC50: The concentration of sample or chemical, calculated from the data set using statistical models, causing 
a 50% reduction in test organism survival or mobilization. The lower the EC50/ LC50, the more toxic the chemical 
or sample. Units are same as test concentration units. Note: The LC50 or EC50 value must always be associated 
with the duration of exposure. 

N/A: Not applicable. N/D: Not determined or measured. 

Q.L.: Quantitation Limit. Level, concentration, or quantity of a target variable (analyte) that can be reported at a 
specified degree of confidence. 

Species Mean Acute Value (SMAV): Mean value of hardness-normalized EC 50 values. Used in the criteria 
document for calculation of water quality criteria. . 

Water-Effect Ratio (WER): A criteria adjustment factor accounting for the effect of site-specific water 
characteristics on pollutant bioavailability and toxicity to aquatic life (from EPA 2001). 
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Client: Environmental Systems Service, LTD. 
Project ID: ESSL1208 
Client Sample ID: Madiera School Outfall 001 
Permit No: VA0024120 
Sample Period: 5/21/12 

Coastal bioanalysts, Inc. 

The results of analysis contained within this report relate only to the sample as received in the laboratory. This 
report shall not be reproduced except in full without written approval from the laboratory. Unless noted below, these 
test results meet all requirements of NELAP. 

APPROVED: 

Peter F. De Lisle, Ph D 
Technical Director 

Deviations from, additions to, or exclusions from the test method, non-standard conditions or data qualifiers and, as 
appropriate, a statement of compliance/non-compliance: NONE 

6/12/12 
Date 
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CERIODAPHNIA DUBIA STATIC ACUTE TEST - WER 
FORM ETF1051WER 

COASTAL BIOANALYSTS, INC 
EFFECTIVE DATE: 5/21/12 

Parameter 

Treatment 
I.D. Day 0 Day 1 Day 2 

Temp. 

CC) 

C 3<T 7 5 -u 
Temp. 

CC) 
1 

Dr - 0 5 w Temp. 

CC) 2 Q5~ "35 H 

Temp. 

CC) 

3 a r •^5 t < 

Temp. 

CC) 

4 as- % V 

Temp. 

CC) 

5 as- •̂ s K 

Temp. 

CC) 

6 as- •2-5 -^f 

Temp. 

CC) 

7 a<r 2 5 H 

pH 

(S.U.) 

C F,&ir "7 % 
pH 

(S.U.) 

1 
7 41 

pH 

(S.U.) 2 e, &y -7.«?7 9.1*. 

pH 

(S.U.) 

3 S. A Y -7-97 7.1 fa 

pH 

(S.U.) 

4 g . A l / - i . ^7 •7.1| 

pH 

(S.U.) 

5 

pH 

(S.U.) 

6 -7-c?7 7 ^ 

pH 

(S.U.) 

7 ~7.^7 1.4, 

D.O. 

(mg/l) 

C & a " 7 ^ 7.7 
D.O. 

(mg/l) 

1 7 3 9.1 D.O. 

(mg/l) 2 ^ . ^ 1-9 1.7 

D.O. 

(mg/l) 

3 7-7 9 . ) 

D.O. 

(mg/l) 

4 e.s "7.3 9.1 

D.O. 

(mg/l) 

5 
•7-1 9.7 

D.O. 

(mg/l) 

6 ^ . 3 7 4 9.7 

D.O. 

(mg/l) 

7 96-

Conduct. 

(Us/cm) 

C r / 4 » \ •S"M 
Conduct. 

(Us/cm) 

1 S"2 / Conduct. 

(Us/cm) 2 5"0 ; %• v 
ft 

Conduct. 

(Us/cm) 

3 J*J / ^ 
^ , T „ „ , , , . ^ ^ 

S f \ " ^ 

Conduct. 

(Us/cm) 

4 
S-J/ ' ^ * ' 

& ^ ^ 

Conduct. 

(Us/cm) 

5 ^rao ^ ^ ^ ' ^ 

Conduct. 

(Us/cm) 

6 By , ' ^ ' f 
„ *P 

V t £t*+ 

" i?> 

Conduct. 

(Us/cm) 

7 ST3.0 ^ SU* 
Replicate Meas.: S s s 

Initials: c« 
TRC (mg/l) in highest cone, at end of test: A—1/, 

Species: Ceriodaphnia dubia 

Source: CBI stock cultures \ / 

Other: 

Brood Date/time start: S ~ ( Z Q / / C L ( 7 3Q> 
Release: 

Date /time end: ST f & 3 / / 3 / 3 ^ 6 

Acclimation: Water: Mod. hard syn. FW_ 

Feeding: 

other //y-/yvwL ^JCS{J 

Temperature (°C): cQiT 

Prior to test: YCTISeienastrum 
During test: Not Fed 

Illumination: 16L8D 10-20 uE/mVs 

Test chamber size: 30 ml 

Solution volume:\_^ 15 ml ml 

Number of replicates/treatment: 6 

Initial number of daphnids/replicate: 5 

Template number: A-'A 

Setup: Date (Dav0): %/QZ//Q. 

Time water added: / OQfT" 

Time daphnids added: /T jPg) 

Set up by (initials): & / 3 

Page 1 of 2 Test ID: cf L/"PO^ ACD-WER Site Water Lab Water \ / 



CERIODAPHNIA DUBIA STATIC ACUTE TEST - WER 
FORM ETF1051WER 

COASTAL BIOANALYSTS, INC 
EFFECTIVE DATE: 5/21/12 

Nominal 
Cu 

(ng/i) I.D. 

Day 0 
Live 

Day 1 
Live 

Day 2 
Live Final % 

Survival 

Nominal 
Cu 

(HB^ I.D. 

Day 0 
Live 

Day 1 
Live 

Day 2 
Live Final % 

Survival 

Control 

C-a r 5 r 

|4& 

{)> 

4-a ^ 5 1 

°11 

Control C-b s- s r 

|4& 

{)> 
4-b £~ 5 s* 

°11 

Control 

C-c 
$~ 5 r 

|4& 

{)> 4-c r S y 

°11 

Control 

C-d ST 5 f |4& 

{)> 
4-d r~ 5 c °11 

Control 

C-e S~ 5 5" 
|4& 

{)> 
4-e 5~ 5 y 

°11 

Control 

C-f $r 5 % 
^ 

|4& 

{)> 

4-f r 5 $ 

°11 

S.SJf 

1-a y S S 

1 
iflf 

5-a r ^ 3 

4? 
S.SJf 

1-b r S s 
1 

iflf 
5-b 

^ 5 ^ 

4? 
S.SJf 

1-c r 5 g 
1 

iflf 5-c <r £ / 

4? 
S.SJf 1-d r s 5" 1 

iflf 
5-d r 5 V 4? 

S.SJf 
1-e ir 5 s 

1 
iflf 

5-e .5- 5 0. 
4? 

S.SJf 

1-f 
$~ 5 5 

1 
iflf 

5-f 3 ^ 

4? 

<.H° 

2-a r > S 

(m T><° 

6-a Sr «? 0 

; 7 
<.H° 

2-b r 5 s 

(m T><° 

6-b sr s t? 

; 7 
<.H° 2-C r 5 * 

(m T><° 
6-c sr 5 1 

; 7 
<.H° 2-d r- 5 ^ (m T><° 6-d 5- s ^ ; 7 
<.H° 

2-e r 5 
^ 

(m T><° 
6-e r 5 0 

; 7 
<.H° 

2-f y *? 5' 

(m T><° 

6-f r 5 i _ 

; 7 

0-.° 

3-8 y 5 f 

( 
9P 

7-a r d 0 

O 0-.° 
3-b r 5 5 

( 
9P 

7-b : 

r 0 0 

O 0-.° 3-c <T 5 1 

( 
9P 7-c r 0 D 

O 0-.° 3-d r 5 y ( 
9P 

7-d r 0 0 
O 0-.° 

3-e r ? s 
( 

9P 

7-9 s~ 0 Q 

O 0-.° 

3-f sr 5 6 

( 
9P 

7-f r ^ ^ O 

O 

(DVa?//a t r j 
initials: 

Count Time: 
&8 f% A 

'Test end 
time 

(DVa?//a t r j 
initials: 

Count Time: 
/ f r o >Vi6 iloo 'Test end 

time 

Highest concentration = I QC* u | stock in XOPO ml 

Dilution factor = O f ] X ( ml highest cone; pour off 4 o Q ml for each dilution) 

Peer Rev by: fo/A^ Date; p f s l / ^ 
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Acute Ceriodaphnia Test-48 Hr Survival 
Start Date: 5/23/2012 15:50 Test ID: ESSL1208LN Sample ID: 
End Date: 5/25/2012 16:00 Lab ID: CBI Sample Type: 
Sample Date: Protocol: EPAA 91-EPA Acute Test Species: 
Comments: DATA ENTERED BY PB 

, SCHOOL 001 WER STUDY 
NOMINALCl 
CD-Cerlbcfaphnia dubia 

Conc-ppb 1 2 3 4 5 6 
CONTROL 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

5.88 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
8.4 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
12 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

17.2 0.8000 1.0000 1.0000 1.0000 1.0000 1.0000 
24.5 0.6000 0.4000 0.2000 0.8000 0.4000 0.4000 

35 0.0000 0.0000 0.2000 0.4000 0.0000 0.4000 
50 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

Transform: Arcsin Square Root Number Total 
Conc-ppb Mean N-Mean Mean Min Max CV% N Resp Number 
CONTROL 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 6 0 30 

5.88 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 6 0 30 
8.4 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 6 0 30 
12 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 6 0 30 

17.2 0.9667 0.9667 1.3056 1.1071 1.3453 7.446 6 1 30 
24.5 0.4667 0.4667 0.7518 0.4636 1.1071 29.191 6 16 30 

35 0.1667 0.1667 0.4183 0.2255 0.6847 54.046 6 25 30 
50 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 6 30 30 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.79399 0.922 0.52623 3.03339 
Equality of variance cannot be confirmed 

Trimmed Spearman-Karber 
Trim Level EC50 95% CL 

0.0% 
5.0% 

10.0% 
20.0% 

Auto-0.0% 

25.409 
25.247 
24.983 

23.357 
23.092 
22.719 
21.883 
23.357 

27.641 
27.603 
27.472 
27.702 
27.641 

Page 1 ToxCalc V5.0.23 Reviewed by: 



Acute Fish Test-48 Hr Survival 
Start Date: 
End Date: 
Sample Date: 
Comments: 

5/23/2012 15:50 Test ID: ESSL1208L Sample ID: 
5/25/2012 16:00 Lab ID: CBI Sample Type: ( 

Protocol: EPAA 91 -EPA Acute Test Species: 
DATA ENTERED BY PB 

^JWABhrRA^fclOOL 001 WER STUDY 
MEASURET^eu/LAB WATER 

Vv^SD-€erirjcbphnia dubia 

Conc-ppb 1 2 3 4 5 6 
CONTROL 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

6.17 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
7.62 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
10.4 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
13.9 0.8000 1.0000 1.0000 1.0000 1.0000 1.0000 
19.2 0.6000 0.4000 0.2000 0.8000 0.4000 0.4000 
27.3 0.0000 0.0000 0.2000 0.4000 0.0000 0.4000 
38.8 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

Transform: Arcsin Square Root Number Total 
Conc-ppb Mean N-Mean Mean Min Max CV% N Resp Number 
CONTROL 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 6 0 30 

6.17 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 6 0 30 
7.62 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 6 0 30 
10.4 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 6 0 30 
13.9 0.9667 0.9667 1.3056 1.1071 1.3453 7.446 6 1 30 
19.2 0.4667 0.4667 0.7518 0.4636 1.1071 29.191 6 16 30 
27.3 0.1667 0.1667 0.4183 0.2255 0.6847 54.046 6 25 30 
38.8 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 6 30 30 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.79399 0.922 0.52623 3.03339 
Equality of variance cannot be confirmed 

Trimmed Spearman-Karber 
Trim Level EC50 95% CL 

0.0% 
5.0% 

10.0% 
20.0% 

Auto-0.0% 

20.072 
19.912 
19.693 
19.387 
20.072 

18.520 
18.274 
17.977 
17.332 
18.520 

21.753 
21.696 
21.573 
21.687 
21.753 

100 
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CERIODAPHNIA DUBIA STATIC ACUTE TEST - WER 
FORM ETF1051WER 

COASTAL BIOANALYSTS, INC 
EFFECTIVE DATE: 5/21/12 

Parameter 

Treatment 
ID. Day 0 Day 1 Day 2 

Temp. 

CC) 

C ?5 %< 
Temp. 

CC) 

1 a r ->s w Temp. 

CC) 2 a y ^ 

Temp. 

CC) 

3 a y ^ v< 

Temp. 

CC) 

4 a y -3-S u 

Temp. 

CC) 

5 as~ >s V.K 

Temp. 

CC) 

6 a r z$ K 

Temp. 

CC) 

7 a<r 
PH 

(S.U.) 

C 9./? 9.ay ?.,« 
PH 

(S.U.) 

1 ?Jg f . i S PH 

(S.U.) 2 S. / f 

PH 

(S.U.) 

3 f . /g" y.u 

PH 

(S.U.) 

4 e,/^ y .^ 

PH 

(S.U.) 

5 g./e "n.iS r.ii 

PH 

(S.U.) 

6 y.,3 

PH 

(S.U.) 

7 g. /9 -6.»-5 

D.O. 

(mg/l) 

C e. j 7-T -7 y 
D.O. 

(mg/l) 

1 % a D.O. 

(mg/l) 2 so 7 # 1 r 

D.O. 

(mg/l) 

3 *-a 7 ^ 

D.O. 

(mg/l) 

4 "7-g ^ 

D.O. 

(mg/l) 

5 »o 7 ? Ojf 

D.O. 

(mg/l) 

6 
1* 

D.O. 

(mg/l) 

7 
. 

Conduct. 

(Us/cm) 

C 6"ya 

•• 
^^aw*^ * 

%S* 
Conduct. 

(Us/cm) 

1 %y_r Conduct. 

(Us/cm) 2 t " ^ ^ ' ^ ( 

Conduct. 

(Us/cm) 

3 8YLa 1 ^ 

Conduct. 

(Us/cm) 

4 < > ^ 4 . $ 

Conduct. 

(Us/cm) 

5 
: , A 

Conduct. 

(Us/cm) 

6 g j - o ./< 

Conduct. 

(Us/cm) 

7 <3r / ^ * y .— 
Replicate Meas.: s s s 

Initials: eg ft h 
TRC (mg/l) in highest cone, at end of test: 

Species: Ceriodaphnia dubia 

Source: CBI stock cultures \ ^ 

Other: 

Brood Date/time start: r / A 3 / / ^ L 
Release: 

•ate /time end: S T / S t ? / ' A ^ 

Acclimation: Water: Mod. hard syn. FW 

Other / / g - / V y m j & / L ^ 

Temperature ( ° C ) : ^ C 

Feeding: Prior to test: YCTISeienastrum 
During test: Not Fed 

Illumination: 16L8D 10-20 uE/m2/s 

Test chamber size: % / 30 ml 

Solution volume:, 15 ml ml 

Number of replicates/treatment: 6 

Initial number of daphnids/repllcate: 5 

Template number: toft 

Setup: Date (Dav0): 

Time water added: I Oil & 

Time daphnlds added: /(@ (S~~ 

Set up by (initials): 

Page 1 of 2 Test ID: Q 6 $ L ( ^ ° i ACD-WER Site Waters/ Lab Water 



CERIODAPHNIA DUBIA STATIC ACUTE TEST - WER COASTAL BIOANALYSTS, INC 
FORM ETF1051WER EFFECTIVE DATE: 5/21/12 

Nominal 
Cu 

(ng/i) I.D. 

Day 0 
Live 

Day 1 
Live 

Day 2 
Live Final % 

Survival 

Nominal 
Cu 

(ug/i) I.D. 

Day 0 
Live 

Day 1 
Live 

Day 2 
Live Final % 

Survival 
C-a i r £ s 4-a Jr s 3 

Control C-b J T s 5 4-b 
5" 5 <t 

C-c 5~ s S 
.Kflr 

4-c r $ 3 
C-d _r > S , .Kflr 4-d r 5 H 

&3 C-e 5~ ^ i 
, 

4-e 5" 5 X &3 
C-f 5~ s f 4-f r 3 
1-a 

5~ 5 <, 5-a r s f 
1-b S~ $ t 5-b r s f 

s * i 1-c s- s $ 
5-c r 5 1 

^ 0 s * i 1-d 
S~ s < 

5-d r _5 | 
^ 0 

1-e sr -5 i 5-e r 5 I 
1-f 'sr s 5' 5-f r 5 o 
2-a sr £ f 6-a r 5 0 

VV' 

2-b ^ 5 f 6-b r 5 o 

VV' 
2-c «r 5 S 

^ 
6-c 5~ ^ o VV' 2-d i r 3 s 

-> 
^ 6-d r 5 o O 

2-8 sr < s 6-e 5~ 5 o 
2-f £~ 5 s 6-f r >5 0 
3-a 3- s S 7-a r O — 
3-b s~ 5 s 7-b sr D -

l>° 3-c 
$~ 5 s 10^ ^ 0 0 

7-c r 0 -~ 
0 l>° 

3-d r $ s 
10^ ^ 0 0 7-d r 0 — 0 

3-e 5~ 5 s 7-e r 0 ~ 
3-f 

5 _ 5 s 7-f r o _̂ 
Initials: C/i F<? /> . 

Count Time: 
»'02.5 fki i 

'Test end 
time 

Highest concentration = jO&O ul stock in T-DpO ml 

Dilution factor = O ^ J X ( 2,6ofa, ml highest cone; pour off (sOO ml for each dilution) 

Peer Rev by: f & j k & Date: &r&f /Z_. 
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Acute Ceriodaphnia Test-48 Hr Survival 
Start Date: 
End Date: 
Sample Date: 
Comments: 

5/23/2012 16:15 
5/25/2012 16:15 

Test ID: 
Lab ID: 
Protocol: 

DATA ENTERED BY PB 

ESSL1208SN 
CBI 
EPAA91-EPA Acute 

Sample ID: 
Sample Type: 
Test Species: 

NOMINAL C$ 
xiedaph Ced 

HOOL 001 WER STUDY 

phnia dubia 

Conc-ppb 1 2 3 4 5 6 
CONTROL 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

58.8 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
84 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

120 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
172 0.6000 0.8000 0.6000 0.8000 0.4000 0.6000 
245 0.2000 1.0000 0.2000 0.2000 0.2000 0.0000 
350 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 ; 

500 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

Transform: Arcsin Square Root Number Total 
Conc-ppb Mean N-Mean Mean Mln Max CV% N Resp Number 
CONTROL 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 6 0 30 

58.8 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 6 0 30 
84 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 6 0 30 

120 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 6 0 30 
172 0.6333 0.6333 0.9262 0.6847 1.1071 17.317 6 11 30 
245 0.3000 0.3000 0.5709 0.2255 1.3453 68.514 6 21 30 
350 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 6 30 30 
500 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 6 30 30 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.58168 0.912 3.08347 16.4935 
Equality of variance cannot be confirmed 

3.08347 16.4935 

Trimmed Spearman-Karber 
Trim Level EC50 95% CL 

0.0% 200.35 183.76 218.45 
5.0% 199.91 181.80 219.82 

20.0% 198.72 176.67 223.53 
Auto-0.0% 200.35 183.76 218.45 ^ 

Dose ppb 

Page 1 ToxCalc V5.0.23 Reviewed by: h 



Acute Fish Test-48 Hr Survival 
Start Date: 
End Date: 
Sample Date: 
Comments: 

5/23/2012 16:15 Test ID: 
5/25/2012 16:15 Lab ID: 

Protocol: 
DATA ENTERED BY PB 

ESSL1208S 
CBI 
EPAA 91-EPA Acute 

Sample ID: MADIERA SCHOOL 001 WER STUDY 
Sample Type: MEASURED CU/SITE WATER 
Test Species: GD-Ceriodaphnia dubia 

Conc-ppb 1 2 3 4 5 6 
CONTROL 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

60.4 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
83.7 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
112 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
147 0.6000 0.8000 0.6000 0.8000 0.4000 0.6000 
206 0.2000 1.0000 0.2000 0.2000 0.2000 0.0000 
270 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
406 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

Transform: Arcsin Square Root Number Total 
Conc-ppb Mean N-Mean Mean Min Max CV% N Resp Number 

CONTROL 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 6 0 30 
60.4 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 6 0 30 
83.7 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 6 0 30 
112 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 6 0 30 
147 0.6333 0.6333 0.9262 0.6847 1.1071 17.317 6 11 30 
206 0.3000 0.3000 0.5709 0.2255 1.3453 68.514 6 21 30 
270 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 6 30 30 
406 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 6 30 30 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates non-normal distribution (p <= 
Equality of variance cannot be confirmed 

0.01) 0.58168 0.912 3.08347 16.4935 

Trimmed Spearman-Karber 
Trim Level EC50 95% CL 

0.0% 170.48 158.34 183.56 
5.0% 170.15 156.86 184.55 

10.0% 169.81 155.41 185.54 
20.0% 169.14 152.57 187.52 

Auto-0.0% 170.48 158,34 183.56 / 

1000 

Page 1 ToxCalc v5.fJ.23 Reviewed by: f{) 



CERIODAPNIA DUBIA WER RANGE-FINDING TEST 
FORM ETF1051WER RFT 

Lab Water RFT 
Nominal 
Cu ug/l I.D. 

Day 0 
Live 

Day 1 
Live 

Day 2 
Live 

Final % 
Survival 

\ Lab 

Control 

C-A \ Lab 

Control C-B 

\ 
1-A 

\ 1-B 

\ 2-A \ 
"C-B k cuti 
3 - N N r , V 
3-B ' 

\ i u f ^ i 

4-A ) u ̂ 4-B \ ^ 
5-A \ 
5-B 

6-A 

6-B 

7-A 
\ 

7-B 
\ 

Initials: 

Count Time: 

\ 
Test End 
Time 

Initials: 

Count Time: Test End 
Time 

Site Water RFT 
Nominal 
Cu ug/l I.D. 

Day 0 
Live 

Day 1 
Live 

Day 2 
Live 

Final % 
Survival 

Site 

Control 

S-A _C s~ JT 
/ O o 

Site 

Control S-B ^ £T r / O o 

/a.r 
1-A $~ r JT 

t o o /a.r 1-B sr r~ t o o 

2-A r- s~ s~ I »o 
2-B 6r r s~ 

I »o 

s~o 
3-A s~ ^ sr ( o <o s~o 
3-B sr s~ 5~-

( o <o 

fc&o 
4-A r 5-

to^, fc&o 4-B y s- <r to^, 
5-A r s~ 
5-B r <r 5~ 

y o<\ 
6-A 3 0 

0 y o<\ 6-B r a Cv 0 

9 £J£\ 
7-A r- Cs C '0 9 £J£\ 7-8 5~ a C> 

'0 
Initials: 

Count Time: 
t f i t.$ ( K f l 

•Test End 
Time 

Initials: 

Count Time: 
6030 

•Test End 
Time 

COASTAL BIOANALYSTS, INC 
EFFECTIVE DATE: 5/21/12 

Species: Ceriodaphnia dubia 

Source: CBI stock cultures 

Other: 

Brood Date/time start: C* / 3 £>/ / £ l / # 
Release: j 

Date/time end: J ~ / 5 / / / ^ L ' 

Acclimation: Water: Mod. hard syn. F W ^ " 

Other 

Feeding: 

Temperature f°C): 3, T 

Prior to test: YCTISeienastrum 
During test: Not Fed 

Illumination: 16L8Q 10-20 uE/rrf/s 

Test chamber size: 30 ml 

Solution v o l u m e x ^ 15 ml ml 

Number of replicates/treatment: 2 

Initial number of daphnlds/replicate: 5 

Template number: AJf l 

Setup: Date (Dav 0): / / / A . 

Time water added: / £ft 

Time daphnlds added: / ? / S~ 

Set up by (initials): ^-Tg 

End of Test 
Water Qual. 
Temp (°C) 
pH 
D.O. (mg/l) 
Cond. (uS) 

Lab Water Site Water 
Control Mort' Control Mort 

\ 
\ 9 . ^ A 8. Q1 

\ X 7 9 ; . 4 
\ S'VA f 

*Mort=Lowest concentration with 100% mortality at end of 
test 

Lab Water RFT: 

Highest cone. = _ 

Site Water RFT: 

ul stock in. ml 

Highest cone. = 9 £> ul stock in J&£> ml 

y-j / 6<ai_ (/Ley 
Peer Rev. bv: f f i Date: S / ^ 1 i ^ TEST I.D.fDate) C & S L ) / ^ WER-RFT 



EFFLUENT, STREAM & DILUTION WATER CHARACTERISTICS 
FORM ETF2031WER 

COASTAL BIOANALYSTS, INC 
EFFECTIVE DATE: 5/21/12 

INITIAL SAMPLE CHARACTERIZATION1 

Source Effluent Stream Site 

Tot. Res. Chlorine (mg/l) 
<4iL /OA 

Hardness (mg/l CaCOs) /y^ 
Alkalinity (mg/l CaC03) 

NH3-N (mg/l) </,o 
Color/Appearance" C)T % St Obvious Odor? 

/Uo # # 
Date/Initials 

j / a / 
J 

DILUTION WATER CHARACTERISTICS 

Test Range-findjng Definitive 

Temperature (°C) 45- a_s-
Conductivity (uS/cm) 

j y f <ra v 
D.O. (mg/l) 

9,^ I?, a 
pH (S.U.) 7. 

Hardness (mg/l CaCOs) 
/QA / y y 

Alkalinity (mg/l CaCOj) b £ ?^ 
NH3-N (mg/l) 

^ / , C j 
Date/Initials 

^/S ? ; a ? c ^ 

SAMPLE PREPARATION MEASUREME NTS (100% concentration) 

Test Range-findir g Definitive 

Source Site (Mix) 
f#/t%.m4 (i 

Effluent Stream 

Prep Temperature (°C) 
JS- AJA 

Conductivity (uS/cm) eyy 
D.O. (mg/l) After Warming 9 J T /Q .O 

Aeration Time (min) a ,o Q.T 
Adjusted D.O. e. a g.:L 
Final pH (S.U.) g.Ai 

Tot. Res. Chlorine (mg/l)'* 
AJ . b. A) . / ) . 

Sample Filtered (60 um)? 
/Ua 

Date/Time 
ZJAt <i*V& SPYazAfac, 

Initials & ^ 

Toxicant: C u C j J ^ ' 

"A" Bottle # 3 5% 
W.QA 

Bal. Calib. Chk: 100 mg wt: nsfc.cCa. 

Stock = to?- mg/ .35~ ml* 

Prepared bv:Cf, Date: V / V / £ 

^ A»+ 

\ 

< 

As total compound. As toxic component = ^ (i^JL 

Test Procedure Site water Lab Water 
Dilution factor: o . ^ X a.? Jr 
Volume diluted spiked effluent or SFW added to each cone, prep flask: C A & m 1 4 6 G m ; 
Time diluted spiked effluent or SFW added: / o ^ r 
Volume stream water added to each flask of spiked effluent: A j A M > , " V ^ W 
Time stream water added to each flask of spiked effluent: M A s i: * V NOTES: 

Q L. = Quantification Limit, N.D. = Not Determined/Measured, NA = Not Applicable 
^C-Clear, O-Opaque, T-Turbid, S-Solids (Si-Slight, M-Moderate. H-Heavy), Y-Yellow, B-Brown. Bl-Black, G-Green 
Total residual chlorine measured after sample prep only if present in initial sample characterization 

Peer Rev by Date Cihl/t^ PROJECT I.D. & S S L / 3 Q% WER 
(First 8 characters of Laboratory Sample ID) 



y s s L ( ^ f t 

^ V ^ G ESSWO#_ 

ESS PO # 

a * ^ * - . ^ * , g^Q^gg^y C H A m OF CUSTODY 

Customer MaJxu* l ^ S f L <rfu/iy VPDES Permit # OOjL M | 2. I 

Outfall/Location QL/̂ CsJA 

COMPOSITE 

Collection: From (Date/Time): S/W*- O9oo To (Date/Time): $//ji/t1 l^oo 

#of samples 3 (V/fc) Volume Flow rate 1J - £ T y f 

Auto-sampler temperature (°C) £>.&C ^[Z-Cf] 

Effluent: pH (SU) 7. Temp (°C) go.$ Chlorine (mg/l) <\fa_ 

Dissolved 0 2 (mg/l) ^ . 4 I 

Analysis (Date/Time) 5/~21 /? i> 6 4 i *-/ 

Sampler's Signature 

Received at ESS Lab by: 
Delivery method to Bioassay Lab: 

Date Time 
Coolant used; 

Received at Coastal Lab by: >b>. ft ~ Date G ' T i m e / U 
Temperature of sample upon receipt @ Coastal Lab: / 

Chronic Ceriodaphnia dubia 
Chronic Pimephales promelas 
Acute Ceriodaphnia dubia 
Acute Pimephales promelas 



SAMPLE CHAIN OF CUSTODY RECORD 
Company. Environmental System Services 
C o n t a c t _ Cody Hoehna 
A d d r e s s _ 218 North Main Street 
A d d r e s s _ Culpeper, Va 22701 
Phone 540-825-6660 

EmONMENTAL SYSTEMS SERVICE, LTD. 
218 North Main St. 

Post Office Box 520 

Culpeper. VA 22701 

800-641-2116 

640-825-6860 

Project Name/Site _ The Madeira School WER Study 

Sampled By: CL-W/I^ f A r i ^ f , 

P.0.# 

500 Stone St. 

Post Office Box 738 

Bedford, VA 24523 

640-586-6413 

Fax 540-586-5530 

ANALYSES 

(Print Name) 
-^HtZ, r&y^ 

ESS 
SAMPLE ID. 

COLLECTION 
DATE TIME 

SAMPLE 
LOCATION 

(Signature) 

CONTAINERS m •. o. SAMPLE 
SIZE GfP # 2 O- MATRIX PRESERVATIVE: 

a o 

^ 1 / f - a i ^ A 250mL P 1 WW HN03 

COMMENTS 
Metals: 

Analyze using 
method 200.8 
and a detection 
level of 5 ug/L 

frST avr^^;Ar@^/ 250mL ww HN03 

/•F.TO y; & jell i 250mL WW HN03 

1126 ^ - 0 0 r ^ j c . y t f g m 250mL WW HN03 

r / a j / *L 1L- ww None 

f A L ZfAl s,Yf 1L ww None 
r /a ] m a / & & 250mL G ww H2S04 

5733 A&a s;t\./*Wl 2G0mL WW H2S04 Preservative 

pH Check: 

Relinquished by. 

J>4 
Date 

rfsa 

Time 

/r^b 
Received by: 

DPS 

Relinquished by: Date Time Received by: 

Relinquished by: Date Time Received by: Relinquished by: Date Time Received for Laboratory by: 

Method of Delivery 

a UPS • Fed Ex a Hand Delivery 

a UPS Overnight • Post Office 

Remarks: 

Received @ •:„ -

O Under 2 hours 

TAT 

Normal Rush 

Need Results by 
Extra charges will apply for Rush TAT, 

W.O.#. 

W.O.# 

Amt Paid $_ 

Check# 

Revised 11/04/04 



SAMPLE CHAIN OF CUSTODY RECORD 
Company. Environmental System Services 
Contact _ Cody Hoehna 
Address _ 218 North Main Street 
Address _ Culpeper, Va 22701 
Phone 540-825-6660 

ENVIRONMENTAL SYSTEMS SERVICE, LTD. 
218 North Main St. 

Post Office Box 520 

Culpeper, VA 22701 

800-541-2118 

540-826-6660 

Project Name/Site _ The Madeira School WER Study 

Sampled:By: G - tOrA ; 6 / , ' ^ / 
1 J (Print Name)"1 1 

P.O.# 

— 

COLLECTION SAMPLE 

(Signature) 

CONTAINERS ra lo. SAMPLE 

500 Stone St. 

Post Office Box 736 

Bedford, VA 24523 

540-586-5413 

Fax 640-586-5530 

ANALYSES 

. , o • r u i£ 1 I I / /COMMENTS 

SrfQl /AA LCK(~, tor>/ro / 250mL P 1 X i WW HN03 X 
"Metals: 
Analyze using 
method 200.8 
and a detection 
level of 5 ug/L 

r e s t ^ _ r , ? ? p , f , k 250mL P 1 X WW HN03 X 

"Metals: 
Analyze using 
method 200.8 
and a detection 
level of 5 ug/L Y / M ^ . Y O ^ J L 250mL P 1 X WW HN03 X 

"Metals: 
Analyze using 
method 200.8 
and a detection 
level of 5 ug/L 

/ a . f t p r k M & 250mL P 1 X 1 WW HN03 X 

("?-< u /A. L, 250mL P 1 X WW HN03 X 

.s-ra? A V . j r ^ A JatA 250mL P 1 X 1 WW HNQ3 X 

5"/A3 3 S 3 ' 0 to» A / a 6 250mL P 1 X ww HN03 X 

S/^L? Is^h C o , A ^ « A M i » 250mL P 1 X WW HN03 X Preservative 

^ ? ten* C b n ^ / , / 250mL P 1 X WW HN03 X pH Check: 

6Y) j» ^ ? , g p f . A , ^ ; / L / e AT/ 250mL P 1 X WW HN03 X 

(yp? 1* 3 a ^ V . A ^ A J / X f / f ^ / 250mL P 1 X WW HN03 X 

5/9? ism r a A ^ A 250mL P 1 X i WW HNQ3 X 
Relinquished by: 

*t> (K^rn. 

Date Time 

! £ S~CJ 

' Received by: 

U f 5 
Relinquished by: Date Time Received by: 

Relinquished by: Date Time Received by: Relinquished by: Data Time Received for Laboratory by: 

Method of Delivery 

° UPS • Fed Ex n Hand Delivery 

O UPS Overnight • Post Office 

Remarks: 

Received @ ;' ' 

IZ3 Under 2 hours 

TAT 

Normal. 

Need Results by. 

Rush 

Extra charges will apply for Rush TAT. 

w.o.#. 

w.o.e 

Amt Paid $_ 

Check # 

Revised 11/04/04 
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^ 
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^ ^ ^ ^ ^ ^ ^ ^ ^ 

^ ^ ^ ^ 

^ ^ ^ ^ ^ ^ ^ ^ 



^ 

^ ^ ^ ^ ^ 
^ 

^ ^ ^ ^ ^ ^ B ^ ^ ^ ^ ^ ^ 

^ B ^ ^ ^ ^ ^ ^ ^ ^ B ^ ^ ^ ^ D B ^ ^ ^ 

^ B ^ ^ ^ B ^ ^ B ^ ^ ^ ^ ^ 

^ 4 ^ ^ ^ D ^ A ^ 

^ B ^ ^ B ^ ^ B ^ ^ 

^ ^ ^ ^ ^ ^ ^ ^ B ^ ^ ^ ^ B ^ ^ B ^ ^ ^ ^ ^ ^ 

B ^ ^ ^ ^ B ^ ^ ^ ^ ^ ^ ^ 

^ ^ 

^ ^ ^ B 
^ 

^ I ^ B ^ ^ 

94 

6*/ 
•3 75 <=> 

H<-\M 

17; 
VS 

PS 

v$ & a DJ 

^ ^ ^ ^ ^ ^ ^ ^ 

^ 



218 North Main St. • P.O. Box 520 • Culpeper, Virginia 22701 • Tel: (540) 825-6660 • Fax (540) 825-4961 • <www.ess-servlces.com> 

Analytical Report 

Madeira School 
ATTN: EdHamer 
8328 Georgetown Pike 
McLean, VA 22102 

Report Date: 06/08/2012 
Job#: 0000120 
Customer #: 0005780 
Customer PO #: 
Collected By: ESS Employee 
Sample Location: Madeira School WER Study 

The test results submitted in this report relate only to the samples submitted and as received 
by Environmental Systems Service, Ltd. 

A l l methods are Standard Methods, 19th edition unless otherwise noted. 

Environmental Systems Service assumes no responsibility, express or implied, as to the interpretation 
of the analytical results contained in this report. 

The signature on the f i n a l report certifies that these results conform to a l l applicable NELAC 
standards unless otherwise noted. 

This laboratory report may not be reproduced, except in f u l l , without the written approval of 
Environmental Systems Service, Ltd. 

I f you have received this report in error, please notify ESS immediately at (540) 825-6660. 

Approved 

A. Woodward/Technical Director 

VELAP Lab ID # 460019 VA DW Lab ID # 00115 Page 1 of 3 



Analytical Report 

06/08/2012 
0000120 
0005780 

ESS Employee 
Madeira School WER Study 

Sample ID#: 0001214 Sample Source: Outfall 001 
Sample Date/Time: 05/21/2012 /13:00 Date Received: 05/21/2012 

Parameter Results Unit Report Limit Method Analysis Date Time INIT 

Biochemical Oxygen Demand <2 mg/l 2 SM 19 5210 05/22/2012 11:00 KK 
BOD blank and GGA outside of acceptance range. 

Total Suspended Solids 1.50 mg/l 1.00 SM 19 2540D 05/24/2012 15:20 JI 
Ammonia, as N <0.10 mg/l 0.10 SM 19 4500NH3D 05/25/2012 12:00 BW 
Conductivity 870 umhos/c 1 SM 19 2510B 05/30/2012 11:35 JW 
Alkalinity as CaC03 173 mg/l 5.00 . SM 19 2320B 05/22/2012 12:00 JI 
Dissolved Organic Carbon 6.64 mg/l 1 SM 18 5310C 05/31/2012 08:00 574 
Total Organic Carbon 7.55 mg/l 1.00 SM 18 5310C 05/29/2012 08:00 574 

Sample ID#: 0001215 Sample Source: Outfall 001 
Sample Date/Time: 05/21/2012 /12:00 Date Received: 05/21/2012 

Parameter Results Unit Report Limit Method Analysis Date Time INIT 

Copper, Total Recoverable 0.0126 mg/l 0.0050 EPA 200.8 05/24/2012 13:38 574 
Copper, Dissolved 0.0130 mg/l 0.0050 EPA 200.8 05/24/2012 13:38 574 
Escherichia coli (100 ml) 1.0 MPN 1 COL1LERT-18 05/21/2012 16:10 JI 
Total Hardness as CaC03 146 mg/l 2.00 SM 19 2340C 05/24/2012 15:40 JW 

Sample ID#: 0001216 Sample Source: Influent 
Sample Date/Time: 05/21/2012 /12:15 Date Received: 05/21/2012 

Parameter Results Unit Report Limit Method Analysis Date Time INIT 

Biochemical Oxygen Demand 212 mg/l 2 SM 19 5210 05/22/2012 11:00 KK 
BOD blank and GGA outside of acceptance range. ; 

Total Suspended Solids 92.1 mg/l 1.00 SM 19 2540D 05/24/2012 15:20 JI 
Ammonia, as N 21.4 mg/l 0.10 SM 19 4500NH3D 05/25/2012 12:00 BW 
Hexane Extractable Material 10.2 mg/l 5.00 EPA1664A 05/31/2012 12:39 574 

A d j f i ^ ^ j l ^ V VELAP Lab ID # 460019 VA DW Lab ID # 00115 Page 2 of 3 

£hw/t>nmen&/S/xems$eri7ce, i f d 

Madeira School 
ATTN: EdHamer 
8328 Georgetown Pike 
Mc Lean, VA 22102 

Report Date: 
Job#: 
Customer #: 
Customer PO #: 
Collected By: 
Sample Location: 



Analytical Report 

06/08/2012 
0000120 
0005780 

ESS Employee 
Madeira WER Study 

Madeira School 
ATTN: EdHamer 
8328 Georgetown Pike 
McLean, VA 22102 

Report Date: 
Job #: 
Customer #: 
Customer PO #: 
Collected By: 
Sample Location: 

574 Samples subcontracted to VELAP ID# 460160 

; 

<*£2°<>* 
VELAP Lab ID # 460019 VA DW Lab ID # 00115 Page 3 of 3 



SAMPLE CHAIN OF CUSTODY RECORD 
C o m p a n y . Environmental System Services 
C o n t a c t Cody Hoehna 
A d d r e s s _ 218 North Main Street 

A d d r e s s _ Culpeper, Va 22701 

P h o n e 540-825-6660 

ENVIRONMENTAL SYSTEMS SERVICE, LTD. 
218 North Main St. 

Post Office Box 520 

Culpeper, VA 22701 

800-541-2116 

540-825-6660 

500 Stone St. 

Post Office Box 736 

Bedford, VA 24523 

540-586-5413 

Fax 540-586-5530 

P r o j e c t N a m e / S i t e The Madeira School WER Study 

^TX(L_ 
P.O.# ANALYSES 

S a m p l e d By : 
(Print Name) ^ nature) 7T 

ESS 
SAMPLE ID. 

m}± 

COLLECTION 
DATE TIME 

o ^ o * 

SAMPLE 
LOCATION 

Outfall 001 

CONTAINERS m a.. SAMPLE 
SIZE G/P # a. o MATRIX PRESERVATIVE 

O 

1L None 

COMMENTS 
'Metals: 
Analyze using 
method 200.8 
and a detection 
level of 5 ug/L 

m i rw Outfall 001 250mL ww H2S04 

lAiS' \ 7*oo Outfall 001 250mL ww HN03 
a«l«o 

Outfall 001 SOOmL ww None 

Outfall 001 250mL H2S04 

imS 
ftvS 

( t -oS Outfall 001 125mL ww Na. Thios 

R o d Outfall 001 250mL HN03 

vaiig uvs \L rv x Preservative 

\ 9 s \ ^ 
MS JLuii t5o*i U>ts-> pH Check: 

17.1 C* X- ( ^ I L- UU A 

Date 

% 
It 

Time Received by: 

AL 
Relinquished by: 

<y 
/ 

Date j 

A i 

Received by: 

Relinquished by: Date Time Received by: Relinquished by: Dati 

^ 

Time 

£L 1 ^ 
Receives for Laboratory by: 

Method of Delivery 

° UPS • Fed Ex I^Mamd Delivery 

n UPS Overnight • Post Office 

Remarks: 

Received 

Q Under 2 hours 

TAT 

Normal Rush \N.o.jScbh \oS> 
Need Results by 
Extra charges will apply for Rush TAT. W.0.# 

"Ba-y^J^A 
* 

Revised 11/04/04 



Madeira School WER Study 
Spring 2012 

MAY 2012 

Sample ID Analyzist Result 
Lab Control Copper <0.00500 
5.88 PPB Lab Copper 0.00617 
8.40 PPB Lab Copper 0.00762 
12.0 PPB Lab Copper 0.0104 
17.2 PPB Lab Copper 0.0139 
24.5 PPB Lab Copper 0.0192 
35.0 PPB Lab Copper 0.0273 
50.0 PPB Lab Copper 0.0388 
Site/Eff Control Copper 0.0137 
58.8 PPB Site/Eff Copper 0.0604 
84.0 PPB Site/Eff Copper 0.0837 
120 PPB Site/Eff Copper 0.112 
172 PPB Site/Eff Copper 0.147 
245 PPB Site/Eff Copper 0.206 
350 PPB Site/Eff Copper 0.270 
500 PPB Site/Fff Copper 0.406 
LAB TSS <1.00 
Site/Eff TSS <1.00 
LAB DOC <1 
Stie/Eff DOC 6.28 



RECEIVES JUN o 6 2012 

Analytics Corporation: 
10329 Stony Run Lane 

Ashland, VA 23005 
Phone: (804)365-3000 

Fax: (908) 365-3002 

Lab ID: 1011636001 Date Received: 05/24/201211:00 Matrix Aqueous Liquid 

Sample ID: LAB CONTROL Date Collected: 05/23/201215:20 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By Quel Certifications 

Analytical Method: EPA 200.8 Preparation Method: EPA 200.8 

Copper <0.00500 mg/L 0.0050 1 05/29/2012 15:34 JRM 5/30/2012 17:54 HB V 

^ \ N A L Y T I C S 
^CuimiJU_j^Iuu_uL_&uw wu, 

ANALYTICAL RESULTS 

Workorder 1011636 THE MADEIRA SCHOOL WER STUDY 

Report ID: 1011636-20120605143232 Page 2 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



H f € E l ¥ f i JUN o 6 2Q12 
Analytics Corporation 

10329 Stony Run Lane 
Ashland, VA 23005 

Phone: (804)365-3000 
Fax: (908) 365-3002 

Lab ID: 1011636002 Date Received: 05/24/201211:00 Matrix Aqueous Liquid 

Sample ID: 5.88 PPB LAB Date Collected: 05/23/201215:20 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By Qual Certifications 

Analytical Method: EPA 200.8 Preparation Method: EPA 200.8 

Copper 0.00617 mg/L 0.0050 1 05/29/2012 15:34 JRM 5/30/2012 18:09 HB V 

ANALYTICAL RESULTS 

Workorder. 1011636 THE MADEIRA SCHOOL WER STUDY 

Report ID. 1011636-20120605143232 Page 3 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



RSCEITO§ JUN o 6 2012 
Analytics Corporation; 

5 10329 Stony Run Lane 

••—- P h . r % ^ % 
Fax: (908) 365-3002 

ANALYTICAL RESULTS 

Workorder. 1011636 THE MADEIRA SCHOOL WER STUDY 

Lab ID: 1011636003 

Sample ID: 8.40 PPB LAB 

Date Received: 

Date Collected: 

05/24/201211:00 Matrix Aqueous Liquid 

05/23/201215:20 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By Qua! Certifications 

Analytical Method: EPA 200.8 Preparation Method EPA 200.8 

Copper 0.00762 mg/L 0.0050 1 05/29/2012 15:34 JRM 5/30/2012 18:14 HB V 

Report ID: 1011636-20120605143232 Page 4 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



Id! 
iSWNvWkfi MJJM vfftn mam 

BfC&ltEi JUN o 6 2012 
Analytics Corporation 

10329 Stony Run Lane 
Ashland, VA 23005 

Phone: (804)365-3000 
Fax: (908) 365-3002 

Workorder. 1011636 

ANALYTICAL RESULTS 

THE MADEIRA SCHOOL WER STUDY 

Lab ID: 1011636004 Date Received: 

Sample ID: 12.0 PPB LAB Date Collected: 

05/24/2012 11:00 Matrix Aqueous Liquid 

05/23/2012 15:20 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By Qual Certifications 

Analytical Method: EPA 200.8 Preparation Method: EPA 200.8 

Copper 0.0104 mg/L 0.0050 1 05/29/2012 15:34 JRM 5/30/2012 18:19 HB V 

Report ID: 1011636-20120605143232 Page 5 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



RBCEima JUN 0 6 zoiz 
Analytics Corporation j 

10329 Stony Run Lane; 
Ashland, VA 23005' 

Phone: (804) 365-3000 
Fax: (908) 365-3002 

ANALYTICAL RESULTS 

Workorder. 1011636 THE MADEIRA SCHOOL WER STUDY 

Lab ID: 1011636005 

Sample ID: 17.2 PPB LAB 

Date Received: 

Date Collected: 

05/24/2012 11:00 Matrix Aqueous Liquid 

05/23/2012 15:20 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By Qual Certifications 

Analytical Method: EPA 200.8 Preparation Method EPA 200.8 

Copper 0.0139 mg/L 0.0050 1 05/29/2012 15:34 JRM 5/30/2012 18:23 HB V 

Report ID: 1011636-20120605143232 Page 6 of 22 

CERTIFICATE OF ANALYSIS 

j / ^ h mj,,juumuij~iu,iiJĵ JLi).iu.i.JJ.' 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



mmmsmmm 

&#CS:?Ea JUN m g 2012 
Analytics Corporation 

10329 Stony Run Lane 
Ashland, VA 23005 

Phone: (804)365-3000 
Fax: (908) 365-3002 

Workorder. 1011636 

ANALYTICAL RESULTS 

THE MADEIRA SCHOOL WER STUDY 

Lab ID: 1011636006 

Sample ID: 24.5 PPB LAB 

Date Received: 

Date Collected: 

05/24/201211:00 Matrix Aqueous Liquid 

05/23/201215:20 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By Qua! Certifications 

Analytical Method: EPA 200.8 Preparation Method EPA 200.8 

Copper 0.0192 mg/L 0.0050 1 05/29/2012 15:34 JRM 5/30/2012 18:28 HB V 

Report ID: 1011636-20120605143232 Page 7 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



&#C##E@ JUN @ 6 2012 

Analytics Corporation: 
10329 Stony Run Lane! 

Ashland, VA 23005: 
Phone: (804)365-3000; 

Fax: (908) 365-3002! 

Lab ID: 1011636007 

Sample ID: 35.0 PPB LAB 

Date Received: 

Date Collected: 

05/24/201211:00 Matrix Aqueous Liquid 

05/23/201215:20 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By Qual Certifications 

Analytical Method: EPA 200.8 Preparation Method EPA 200.8 

Copper 0.0273 mg/L 0.0050 1 05/29/2012 15:34 JRM 5/30/2012 18:33 HB V 

Report ID: 1011636-20120605143232 Page 8 of 22 

CERTIFICATE OF ANALYSIS 

ANALYTICAL RESULTS 

Workorden 1011636 THE MADEIRA SCHOOL WER STUDY 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



^{Km 
•dmrmmsm. 

Analytics Corporation 
10329 Stony Run Lane 

— — — 
Fax: (908) 365-3002 

ANALYTICAL RESULTS 

Workorden 1011636 THE MADEIRA SCHOOL WER STUDY 

Lab ID: 1011636008 

Sample ID: 50.0 PPB LAB 

Date Received: 

Date Collected: 

05/24/201211:00 Matrix Aqueous Liquid 

05/23/2012 15:20 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By Qual Certifications 

Analytical Method: EPA 200.8 Preparation Method: EPA 200.8 

Copper 0.0388 mg/L 0.0050 1 05/29/2012 15:34 JRM 5/30/2012 18:53 HB V 

Report ID: 1011636-20120605143232 Page 9 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



RSe&If C« JUN n 5 2012 
Analytics Corporation 

10329 Stony Run Lane 
Ashland, VA 23005 

Phone: (804)365-3000 
Fax: (908) 365-3002 

ANALYTICAL RESULTS 

Workorder. 1011636 THE MADEIRA SCHOOL WER STUDY 

Lab ID: 1011636009 

Sample ID: SITE/EFFL CONTROL 

Date Received: 

Date Collected: 

05/24/2012 11:00 Matrix Aqueous Liquid 

05/23/2012 15:30 Sample Type: GRAB 

Parameters Results Units Report Limi OF Prepared By Analyzed By Qual Certifications 

Analytical Method: EPA 200.8 Preparation Method EPA 200.8 

Copper 0.0137 mg/L 0.0050 1 05/29/2012 15:34 JRM 5/30/2012 18:58 HB V 

wh! 

Report ID: 1011636-20120605143232 Page 10 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



RBCE### JUN @ 6 2012 
Analytics Corporation 

10329 Stony Run Lane 
Ashland, VA 23005 

Phone: (804) 365-3000 
Fax: (908) 365-3002 

ANALYTICAL RESULTS 

Workorden 1011636 THE MADEIRA SCHOOL WER STUDY 

Lab ID: 1011636010 

Sample ID: 58.8 PPB SITE/EFFL 

Date Received: 

Date Collected: 

05/24/2012 11:00 Matrix Aqueous Liquid 

05/23/2012 15:30 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By Qua! Certifications 

Analytical Method: EPA 200.8 Preparation Method EPA 200.8 

Copper 0.0604 mg/L 0.0050 1 05/29/2012 15:34 JRM 5/30/2012 19:03 HB V 

Report ID: 1011636-20120605143232 Page 11 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



RBCE#S* JUN o 6 2012 
Analytics Corporation 

10329 Stony Run Lane 
aumiMma^ Ashland, VA 23005 

Phone: (804)365-3000 
Fax: (908) 365-3002 

ANALYTICAL RESULTS 

Workorden 1011636 THE MADEIRA SCHOOL WER STUDY 

Lab ID: 1011636011 Date Received: 05/24/201211:00 Matrix Aqueous Liquid 

Sample ID: 84.0 PPB SITE/EFFL Date Collected: 05/23/201215:30 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By Qual Certifications 

Analytical Method: EPA 200.8 Preparation Method: EPA 200.8 

Copper 0.0837 mg/L 0.0050 1 05/29/2012 15:34 JRM 5/30/2012 19:07 HB V 

Report ID: 1011636-20120605143232 Page 12 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



JUN o 6 2012 
Analytics Corporation 

10329 Stony Run Lane 
Ashland, VA 23005 

Phone: (804)365-3000 
Fax: (908) 365-3002 

ANALYTICAL RESULTS 

Workorder 1011636 THE MADEIRA SCHOOL WER STUDY 

Lab ID: 1011636012 

Sample ID: 120 PPB SITE/EFFL 

Date Received: 

Date Collected: 

05/24/201211:00 Matrix Aqueous Liquid 

05/23/2012 15:30 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By Qual Certifications 

Analytical Method: EPA 200.8 Preparation Method EPA 200.8 

Copper 0.112 mg/L 0.0050 1 05/29/2012 15:34 JRM 5/30/2012 19:17 HB V 

Report ID: 1011636-20120605143232 Page 13 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



KBCm vaB JUN o 6 2012 
Analytics Corporation 

10329 Stony Run Lane 
Ashland, VA 23005 

Phone: (804)365-3000 
Fax: (908) 365-3002 

Lab ID: 

Sample ID: 

1011636013 

172 PPB SITE/EFFL 

Date Received: 

Date Collected: 

05/24/2012 11:00 Matrix Aqueous Liquid 

05/23/2012 15:30 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By dual Certifications 

Analytical Method EPA 200.8 Preparation Method EPA 200.8 

Copper 0.147 mg/L 0.0050 1 05/29/2012 15:34 JRM 5/30/2012 19:22 HB V 

Report ID: 1011636-20120605143232 Page 14 of 22 

CERTIFICATE OF ANALYSIS 

ANALYTICAL RESULTS 

Workorder 1011636 THE MADEIRA SCHOOL WER STUDY 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



&%E:## JUN o 6 2012 
Analytics Corporation 

10329 Stony Run Lane 
Ashland, VA 23005 

Phone: (804)365-3000 
Fax: (908) 365-3002 

ANALYTICAL RESULTS 

Workorder 1011636 THE MADEIRA SCHOOL WER STUDY 

Lab ID: 1011636014 

Sample ID: 245 PPB SITE/EFFL 

Date Received: 

Date Collected: 

05/24/2012 11:00 Matrix Aqueous Liquid 

05/23/201215:30 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By Qual Certifications 

Analytical Method: EPA 200.8 Preparation Method EPA 200.8 

Copper 0.206 mg/L 0.0050 1 05/29/2012 15:34 JRM 5/30/2012 19:27 HB V 

Report ID: 1011636-20120605143232 _ . Page 15 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



metr?f§ JUN A 5 2012 

Analytics Corporation\ 
10329 Stony Run Lane: 

Ashland, VA 23005! 
Phone: (804) 365-3000 

Fax: (908) 365-3002, 

Lab ID: 1011636015 

Sample ID: 350 PPB SITE/EFFL 

Date Received: 

Date Collected: 

05/24/2012 11:00 Matrix Aqueous Liquid 

05/23/2012 15:30 Sample Type: GRAB 
: 

Parameters Results Units Report Limi DF Prepared By Analyzed By Qual Certifications 

Analytical Method: EPA 200.8 Preparation Method EPA 200.8 

Copper 0.270 mg/L 0.0050 1 05/29/2012 15:34 JRM 5/30/2012 19:32 HB V 

Report ID: 1011636-20120605143232 Page 16 of 22 

CERTIFICATE OF ANALYSIS 

ANALYTICAL RESULTS 

Workorder 1011636 THE MADEIRA SCHOOL WER STUDY 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



JUNo 6 2012 
Anaiytics^C;ciporatic?P ^ 

I C S 10329 Stony Run Lane 
Ashland, VA 23005 

Phone: (804) 365-3000 
Fax: (908) 365-3002 

ANALYTICAL RESULTS 

Workorder: 1011636 THE MADEIRA SCHOOL WER STUDY 

Lab ID: 

Sample ID: 

1011636016 

500 PPB SITE/EFFL 

Date Received: 

Date Collected: 

05/24/2012 11:00 Matrix Aqueous Liquid 

05/23/201215:30 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By Qual Certifications 

Analytical Method EPA 200.8 Preparation Method EPA 200.8 

Copper. 0.406 mg/L 0.0050 1 05/29/2012 15:34 JRM 5/30/2012 19:37 HB V 

Report ID: 1011636-20120605143232 Page 17 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



MMsmsa JUNo c aiir 
Analytics Corporation 

10329 Stony Run Lane 
Ashland, VA 23005 

Phone: (804)365-3000 
Fax: (908) 365-3002 

Lab ID: 1011636017 Date Received: 

Sample ID: LAB Date Collected: 

05/24/2012 11:00 Matrix Aqueous Liquid 

05/23/2012 15:10 Sample Type: GRAB 

Parameters Results Units Report Limi DF " Prepared By Analyzed By Qual Certifications 

Analytical Method: SM 2540 D Preparation Method SM 2540 D 

Total Suspended Solids <1.00 mg/L 1.00 1 05/30/2012 14:45 JLC 5/31/2012 14:45 JWB V 

Report ID: 1011636-20120605143232 

CERTIFICATE OF ANALYSIS 

ANALYTICAL RESULTS 

Workorder: 1011636 THE MADEIRA SCHOOL WER STUDY 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



R t e i m t JUN 0 6 2012 
Analytics Corporation 

10329 Stony Run Lane 
Ashland, VA 23005 

Phone: (804)365-3000 
Fax. (908) 365-3002 

Lab ID: 1011636018 

Sample ID: SITE/EFFL 

Date Received: 

Date Collected: 

05/24/201211:00 Matrix Aqueous Liquid 

05/23/2012 15:10 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By dual Certifications 

Analytical Method: SM 2540 D Preparation Method SM 2540 D 

Total Suspended Solids <1.00 mg/L 1.00 1 05/30/2012 14:45 JLC 5/31/2012 14:45 JWB V 

Report ID: 1011636-20120605143232 Page 19 of 22 

CERTIFICATE OF ANALYSIS 

.mmmwmjmwmmim^wim^uuwLW 

ANALYTICAL RESULTS 

Workorder. 1011636 THE MADEIRA SCHOOL WER STUDY 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



RECEI VE* JUN o 6 2012 
Analytics Corporation 

5 \ N A L Y T I C S ^ ^ 2 9 Stony Run Lane! 
7 , j , Ashland. VA 23005 

Phone: (804) 365-3000 
Fax: (908) 365-3002 

ANALYTICAL RESULTS 

Workorder. 1011636 THE MADEIRA SCHOOL WER STUDY 

Lab ID: 1011636019 Date Received: 

Sample ID: LAB Date Collected: 

05/24/2012 11:00 Matrix Aqueous Liquid 

05/23/2012 15:10 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By Qual Certifications 

Analytical Method:. SM 5310 C 

DOC <1 mg/L 1 1 NA NA 5/31/2012 08:00 JWB 

Report ID: 1011636-20120605143232 Page 20 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



RfCEIVIt JUN o 6 2012 
Analytics Corporation 

CC 10329 Stony Run Lane 

Ashland VA 21004 
— — — — — — Phone: (804) 365-3000 

Fax: (908) 365-3002 

ANALYTICAL RESULTS 

Workorden 1011636 THE MADEIRA SCHOOL WER STUDY 

Lab ID: 1011636020 Date Received: 05/24/201211:00 Matrix Aqueous Liquid 

Sample ID: SITE/EFFL Date Collected: 05/23/2012 15:10 Sample Type: GRAB 

Parameters Results Units Report Limi DF Prepared By Analyzed By dual Certifications 

Analytical Method: SM 5310 C 

DOC 6.28 mg/L 1 1 NA NA 6/4/2012 13:00 JWB 

Report ID: 1011636-20120605143232 Page 21 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



Analytics Corporation 
f * § 10329 Stony Run Lane 

ZZZSZZLS. I ' I T T ^ Ashland, VA 23005 
Phone: (804)365-3000 

Fax: (908) 365-3002 

ANALYTICAL RESULTS 

Workorden 1011636 THE MADEIRA SCHOOL WER STUDY 

Qualifiers 

Certification Index: 

V = Virginia (NELAC) - 1 VAC 30-46 H 1, Laboratory ID: 460160, Certificate #: 1449 

Report ID: 1011636-20120605143232 Page 22 of 22 

CERTIFICATE OF ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Analytics Corporation 



SAMPLE CHAIN OF CUSTODY RECORD 
Company. Environmental System Services 
Contact _ Cody Hoehna 
Address _ 218 North Main Street 
Address _ Culpeper, Va 22701 
P h o n e 540-825-6660 

ENVIRONMENTAL SYSTEMS SERVICE, LTD. 
218 North Main St. 

Post Office Box 520 

Culpeper, VA 22701 

800-541-2116 

540-825-6660 

Project Name/Site _ The Madeira School WER Study 

Sampled By: ^-L&r^ / & / * t } ( j f 
(Print Name) J 1 

P.O.# 

h 
(Signature) 

ESS COLLECTION 
SAMPLE ID. DATE TIME 

SAMPLE 
LOCATION 

CONTAINERS m ]a. SAMPLE 

SIZE G/P # . 2 ; 0 MATRIX PRESERVATIVE 
. , f O -;.0 

L<\6 C:Or>/r<s/ 250mL p 1 X WW HN03 X 
"Metals: 
Analyze using 
method 200.8 
and a detection 
level of 5 ug/L 

r<$i /Oa ^ • » P p t 250mL P 1 X WW HN03 X 

"Metals: 
Analyze using 
method 200.8 
and a detection 
level of 5 ug/L T/^? > J > « « V 6 r r ^ 250mL p 1 X WW HNG3 X 

"Metals: 
Analyze using 
method 200.8 
and a detection 
level of 5 ug/L 

r 'a . f t ( » r ^ & 250mL p 1 X WW HN03 X 

^ / a i ' 7 . a ^ j , /A. 4, 250m L p 1 X WW HN03 X 

A Y . r - ^ A 250mL p 1 X WW HN03 X 

5-/33 /gaa 3 £"> O ^ / 4 6 250mL p 1 X WW HN03 X 

s:/^? ^ 6 ^o, A pgk. 250mL p 1 X WW HN03 X Preservative 

LS3<\ C b ^ ^ A ^ 250mL p 1 X WW HN03 X pH Check: 

573? ^ 3 6 ^ ^ , 8 " p p ^ r ; A / f ^ r / 250mL p 1 X WW HN03 X 

^yp? / i - j f t 4 V . a ^ A 250mL p 1 X WW HN03 X 

5V;? / £ » / a a ^ j A V t ^ / 250mL p 1 X WW HN03 X 
Relinquished by: 

^ > 

Date Time 

/ j r r f c 

Received by: 

O f 5 
Relinquished by: Date Time Received by: 

Relinquished by: Date Time Received by: 

X-
Date Time Received fort* 

M § W M ! R J 

500 Stone St. 

Post Office Box 736 

Bedford, VA 24523 

540-586-5413 

Fax 540-586-5530 

ANALYSES 

° UPS • Fed Ex O Hand Delivery 

° UPS Overnight • Post Office 
fto Received @ \ 

CD Under 2 hours 

Normal Rush 

Need Results by 
• Extra charges will apply for Rush TAT. 

w.o.#. 

w.o.# 

Amt Paid! 

Check # 

Revised 11/04/04 



SAMPLE CHAIN OF CUSTODY RECORD 
Company. Environmental System Services 
Contact _ Cody Hoehna 
Address _ 218 North Main Street 
Address _ Culpeper, Va 22701 

Phone 540-825-6660 

ENVIRONMENTAL SYSTEMS SERVICE, LTD. 
218 North Main St. 

Post Office Box 520 

Culpeper, VA 22701 

800-541-2116 

540-825-6660 

500 Stone St. 

Post Office Box 736 

Bedford, VA 24523 

540-586-5413 

Fax 540-586-5530 

Project Name/Site _ The Madeira School WER Study 

Sampled By: ) A r i j ( | f 

P.o.# ANALYSES 

(Print Name) 

J>^v.^, \ ^ 
ESS 

SAMPLE ID. 
COLLECTION 
DATE TIME 

SAMPLE 
LOCATION 

(Signature) 

CONTAINERS m .o_ SAMPLE 
SIZE G/P # 2 O MATRIX S,.8 PRESERVATIVE 

r / a i tev* rix~rL 250mL p 1 X WW HN03 X 
"Metals: 
Analyze using 
method 200.8 
and a detection 
level of 5 ug/L 

Mrr^kstfrrit-M 250mL P 1 X WW HN03 X 

"Metals: 
Analyze using 
method 200.8 
and a detection 
level of 5 ug/L SsrQ ^ jetfi 250mL p 1 X WW HN03 X 

"Metals: 
Analyze using 
method 200.8 
and a detection 
level of 5 ug/L 

GT/aj Jraorj>Ls:Mfi>Ul 250mL p 1 X WW HN03 X 

f / ^ . ' 
UL 1L p 1 X WW None X 

/^/o 1L p 1 X WW None X 

/ fro ICKh 250mL G 1 X WW H2S04 X 

/^fo s.'AUiUl 250mL G 1 X WW H2S04 X Preservative 

pH Check: 

neunquisned by: 

^ > ^ \ . 

Date Time 

'S?b 

Received by: 

L>P5 
Relinquished by: Dale Time Receive d by: 

Relinquished by: Date Time Received by: Relinquished by: 

<" 

Date 

%<f/! 
Time 

1/00 'IrFIM 
/AMPS AiXiF.fi, wieinoa OT ueuvery 

D UPS • Fed Ex O Hand Delivery 

a UPS Overnight • Post Office 

Remarks: 

Received @ 

• Under; 
m 

TAT 

Normal Rush 

Need Results bv 
Extra charges will apply for Rush TAT. 

w.o. 

w.o. 

# Amt Paid 3 

Check # 

wieinoa OT ueuvery 

D UPS • Fed Ex O Hand Delivery 

a UPS Overnight • Post Office 

Remarks: 

Received @ 

• Under; l hours 

TAT 

Normal Rush 

Need Results bv 
Extra charges will apply for Rush TAT. 

w.o. 

w.o. # 

Amt Paid 3 

Check # 

Revised 11/04/04 



10/16/2013 2:24:18 PM 

Facility = Madeira School 
Chemical = Ammonia 
Chronic averaging period = 30 
WLAa = 8.73 
WLAc = 1.31 
Q L = .2 
# samples/mo. = 4 
# samples/wk. = 1 

Summary of Statistics: 

# observations = 1 
Expected Value = 9 
Variance = 29.16 
C.V = 0.6 
97th percentile daily values = 21.9007 
97th percentile 4 day average = 14.9741 
97th percentile 30 day average= 10.8544 
# < Q . L = 0 
Model used = BPJ Assumptions, type 2 data 

A limit is needed based on Chronic Toxicity 
Maximum Daily Limit = 2.64314782237537 
Average Weekly limit = 2.64314782237537 
Average Monthly Limit = 1.80718815283442 

The data are: 

9 

Attachment 10 



10/28/2013 3:05:45 PM 

Facility = Madeira School 
Chemical = Copper 
Chronic averaging period = 4 
WLAa = 114 
WLAc = 72 
Q.L = .2 
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics: 

# observations = 43 
Expected Value = 18.3928 
Variance = 36.2923 
C.V. = 0.327534 
97th percentile daily values = 31.8640 
97th percentile 4 day average = 24.6491 
97th percentile 30 day average= 20.4617 
#<Q.L. = 0 
Model used = lognormal 

No Limit is required for this material 

The data are: 

16 
18 
21 
24 
18 
16 
15 
13 
15 
13 
15 
12 
14 
14 
15 
19 
17 
19 
23 
24 
21 
19 
12 



14 
16 
17 
18 
9 
26 
25 
24.5 
17.8 
20 
5 
27.6 
16.3 
20 
20 
21 
27 
24 
27 
17 



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * - ^ I f - * * * * * * * * * * * - * * * * * * * * * . * . . * . . ) , 

R E G I O N A L M O D E L I N G S Y S T E M V E R S I D N 3 _ S 

*****************************************************************^ 

MODEL SIMULATION FOR THE Madeira School STP DISCHARGE 

TO Unnamed T r i b u t a r y t o D i f f i c u l t Run 

COMMENT: Madeira School STP Stream Model 

THE SIMULATION STARTS AT THE Madeira School STP DISCHARGE 

************************* PROPOSED PERMIT LIMITS *************************; 

FLOW = .04 MGD cBODS = 30 Mg/L TKN = £0 Mg/L 0.0. ~ 6 Mg/L 

**** THE MAXIMUM CHLORINE ALLOWABLE IN THE DISCHARGE IS 0.011 Mg/L **** 

THE SECTION BEING MODELED IS BROKEN INTO 3 SEGMENTS 
RESULTS WILL BE GIVEN AT 0. 1 MILE INTERVALS 

************************** BACKGROUND CONDITIONS ************************** 

THE 7Q10 STREAM FLOW AT THE DISCHARGE IS 0.00000 MGD 
THE DISSOLVED OXYGEN OF THE STREAM IS 7.480 Mg/L 
THE BACKGROUND eBODu OF THE STREAM IS 5 Mg/L 
THE BACKGROUND nBOD OF THE STREAM IS 0 Mg/L 

**************************** MODEL PARAMETERS ***************************** 

SEG. LEN. VEL. K2 Kl KN BENTHIC ELEV. TEMP. DO-SAT 
Mi F/S 1/D 1/D 1/D Mg/L Ft '--C Mg/L 

1 0.07 0.823 20.000 1.800 0.700 1.213 82.50 25.00 8.311 
2 0.15 0.523 20.000 1.500 0.600 0.000 62.50 25.00 3.317 
3 5.00 0.823 2.400 1.500 0.500 0.000 50.00 25.00 8.321 

(The K Rates shown are at 20 *C ... the model c o r r e c t s them f o r temperature.) 

Attachment 11 



********************** RESPONSE FOR SEGMENT 
' .'' " i .-' " ' 

1 ********************** 

TOTAL STREAMFLOW = 0.0400 MGD 
(I n c l u d i n g Discharge) 

DISTANCE FROM TOTAL DISTANCE DISSOLVED 
HEAD OF FROM MODEL OXYGEN cBODu nBODu 

SEGMENT (MI.) BEGINNING (MI.) (Mg/L) (Mg/L) (Mg/L) 

0.000 0.000 6.000 75.000 73.610 
0.070 0.070 — 5. 048 74. 122 

FOR THE TRIBUTARY AT THE END OF SEGMENT 1 
FLOW = 1.81 MGD cBODS = 2 Mg/L TKN = 0 Mg/L D.O. = 7.48 Mg/L 

FLOW FROM INCREMENTAL DRAINAGE AREA => 0.0031 MGD 



* * * * * * * * * * * * * * * * * * * * * * RESPONSE FOR SEGMENT 2 ********************** 

TOTAL STREAMFLOW = 1.8531 MGD 
(I n c l u d i n g Discharge, T r i b u t a r i e s and Incremental D. A. Flow) 

DISTANCE FROM TOTAL DISTANCE DISSOLVED 
HEAD OF FROM MODEL OXYGEN cBODu nBODu 

SEGMENT (MI.) BEGINNING (MI.) (Mg/L) • (Mg/L) (Mg/L) 

0.000 0.070 7. 427 6. 492 .1.580 
0. 100 0.170 7.485 6.350 1. 564 
0.150 0. 220 7.485 6. 281 1. 556 

FOR THE TRIBUTARY AT THE END OF SEGMENT 2 
FLOW = 631 MGD cB0D5 = 2 Mg/L TKN = 0 Mg/L D. 0. = 7.4853 Mg/L 

FLOW FROM INCREMENTAL DRAINAGE AREA = 0.0062 MGD 



******•****-*-*•*••**•*•KtDFUiNat. pure OCOI'ICIM r 

TOTAL STREAMFLQW = 632.8594 MGD 
( I n c l u d i n g Discharge, T r i b u t a r i e s and Incremental D. A. Flow) 

DISTANCE FROM 
HEAD OF 

SEGMENT (MI.) 

TOTAL DISTANCE 
FROM MODEL 

BEGINNING (MI. ) 

DISSOLVED 
OXYGEN 
(Mg/L) 

0. 000 0. 220 7. 485 
0. 100 0. 320 7. 433 
0. 200 0. 420 7. 451 
0. 300 0. 520 7. 468 
0. 400 0.620 7. 485 
0. 500 0. 720 7. 489 
0. 600 0. 820 7. 489 
0. 700 0. 920 7. 489 
0. 300 1. 020 7. 489 
0. 900 1. 120 7. 489 
1. ooo 1. 220 7. 489 
1. 100 1. 320 7. 489 
1. 200 1. 420 7. 489 
1. 300 1. 520 7. 489 
1. 400 1. 620 7. 489 
1. 500 1. 720 7. 489 
1. 600 1. 820 7. 489 
1. 700 1. 920 7. 489 
1. 800 2. 020 7. 489 
1. 900 2. 120 7. 489 
2. 000 2. 220 7. 489 
2. 100 2. 320 7. 489 
2. 200 2. 420 7. 489 
2. 300 2. 520 7. 489 
2. 400 2. 620 7. 489 
2. 500 2. 720 7. 489 
2. 600 2. 820 7. 489 
2. 700 2. 920 7. 489 
2. 300 3. 020 7.489 
2- 900 3. 120 7. 489 
3. 000 3. 220 7. 489 
3. 100 3. 320 7. 489 
3. 200 3. 420 7. 489 
3. 300 3. 520 7. 489 
3. 400 3. 620 7. 489 
3. 500 3. 720 7. 489 
3. 600 3. 8 20 7. 489 
3. 700 3. 920 7. 489 
3. 800 4. 020 7. 489 
3. 900 4. 120 7. 489 
4. 000 4. 220 7. 489 
4. 100 4. 320 7. 489 
4. 200 4. 420 7. 489 
4. 300 4. 520 ' 7. 489 
4.400 4. 620 7. 489 
4. 500 4. 720 7. 489 
4- 600 4. 820 7. 489 
4. 700 4. 920 7. 489 

cBODu 
(Mg/L) 

5. 004 
5. 000 
5. 000 
5.000 
5. 000 
5. 000 
5. 000 
5. 000 
5. 000 
5. 000 
5. 000 
5. 000 
5. 000 
5. 000 
5. 000 
5. 000 
5. 000 
5. 000 
5, 000 
5. 000 
5. 000 
5. 000 
5. 000 
5. 000 
5. 000 
5. 000 
5. 000 
5. 000 
5. 000 
5. 000 
5. 000 
5. 000 
5. 000 
5. OOO 
5. 000 
5. 000 
5. 000 
5. 000 
5. 000 
5. 000 
5. 000 
5. 000 
5. 000 

000 
, 000 

j. ooo 
000 
ooo 

5. 
5. 
5. 

nBODu 
(Mg/L) 

0. 005 
0. 005 
0. 005 
0. 005 
0. 005 
0. 005 
0. 005 
0. 005 
0. 005 
0. 005 
0. 005 
0. 005 
0. 005 
0. 005 
0. 005 
0. 005 
0. 005 
0. 005 
0. 005 
O. 005 
0. 005 
0. 005 
0. 005 
0. 005 
0. 005 
0. 005 
0. 005' 
0. 005 
0. 005 
0. 005 
O. 005 
0. 005 
O. 005 
0. 005 
0. 005 
O. 005 
0. 005 
0. 005 
0. 005 
0. 005 
0. 005 
0. 005 
0. 005 
0. 005 
O. 005 
0. 005 
0. 005 
0. 005 



4. 800 5. C 7 .489 )00 0 . 0 0 5 
4 .900 5. 120 7 .483 5. 000 0 . 0 0 5 
5 .000 5 .220 7. 489 5 .000 0. 005 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

REGIONAL MODELING SYSTEM Ver 3.2 (OWRM - 9/90) 
04-08-1992 20:30:54 

DATA FILE = MADEIRA 1.MOD 



* * * * * * * * * * * * * * * * * * * * * * * * * * . - * * * * * * * * * * * * * * * * * * * * * * * * r * * * * * * * * * * * * * * * * * * * * * * * 

REGIONAL MODELING'SYSTEM VERSION 3.2 

D A T A F I L E S U M M A R Y 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

THE NAME OF THE DATA F I L E I S : MADEIRA!.MOD 

THE STREAM NAME IS: Unnamed T r i b u t a r y t o D i f f i c u l t Run 
THE RIVER BASIN IS: ' Potomac 
THE SECTION NUMBER IS: 8 
THE CLASSIFICATION IS: 3 

STANDARDS VIOLATED (Y/N) = N 
STANDARDS APPROPRIATE (Y/N) = Y 

DISCHARGE WITHIN 3 MILES (Y/N) = N 

THE DISCHARGE BEING MODELED IS: Madeira School STP 

PROPOSED LIMITS ARE: 
FLOW = .04 MGD 
BODS = SO MG/L 
TKN = 20 MG/L 
D.O. = 6 MG/L 

THE NUMBER OF SEGMENTS TO BE MODELED = 3 

70.10 WILL BE CALCULATED BY: DRAINAGE AREA COMPARISON 
THE GAUGE NAME IS: D i f f i c u l t Run Near Great F a l l s 
GAUGE DRAINAGE AREA = 58 SQ.MI. 
GAUGE 7Q10 - 1.81 MGD 
DRAINAGE AREA AT DISCHARGE = .5 SQ.MI, 

STREAM A DRY DITCH AT DISCHARGE (Y/N) = Y 
'ANTIDEGRADATION APPLIES (Y/N) = Y 

ALLOCATION DESIGN TEMPERATURE = 25 *C 



SEGMENT INFORMATION 

####### SEGMENT # 1 ####### 

SEGMENT ENDS BECAUSE: A TRIBUTARY ENTERS AT END 

SEGMENT LENGTH = .07 MI 

SEGMENT WIDTH = 1 FT 
SEGMENT DEPTH = .25 FT 
SEGMENT VELOCITY = .25 FT/SEC 

DRAINAGE AREA AT SEGMENT START = .5 SQ.MI. 
DRAINAGE AREA AT SEGMENT END = .6 SQ.MI. 

ELEVATION AT UPSTREAM END = 100 FT 
ELEVATION AT DOWNSTREAM END = 65 FT 

THE CROSS SECTION IS: IRREGULAR 
THE CHANNEL. IS: MODERATELY MEANDERING 

POOLS AND RIFFLES (Y/N) = Y 
THE SEGMENT LENGTH IS 40 '/. POOLS 
POOL DEPTH = .6 FT 

THE SEGMENT LENGTH IS 60 % RIFFL'-S 
RIFFLE DEPTH = .08 FT 

THE BOTTOM TYPE = SMALL ROCK 
SLUDGE DEPOSITS = LIGHT 
AQUATIC PLANTS = NONE 
ALGAE OBSERVED = NONE 
WATER COLORED GREEN (Y/N) = N 

TRIBUTARY DATA 
FLOW = 1.81 MGD 
BODS = 2 MG/L 
TKN - 0 MG/L 
D. 0. = 7. 48 MG/L 



KSEGMENT INFORMAT \J 

####### . SEGMENT # 2 '-" ####### 

SEGMENT ENDS BECAUSE: A TRIBUTARY ENTERS AT END 

SEGMENT LENGTH = .15 Ml 

SEGMENT WIDTH = 12 FT 
SEGMENT DEPTH = .6 FT 
SEGMENT VELOCITY = .4 FT/SEC 

DRAINAGE AREA AT SEGMENT START = 58.4 SQ.MI. 
DRAINAGE AREA AT SEGMENT END * 58.6 50.Ml. 

ELEVATION AT UPSTREAM END = 65 FT 
ELEVATION AT DOWNSTREAM END = 60 FT 

THE CROSS SECTION IS: WIDE SHALLOW ARC 
THE CHANNEL IS: MODERATELY MEANDERING 

POOLS AND RIFFLES (Y/N) = N 

THE BOTTOM TYPE = SMALL ROCK 
SLUDGE DEPOSITS = NONE 
AQUATIC PLANTS = NONE 
ALGAE OBSERVED = NONE 
WATER COLORED GREEN (Y/N) - N 

TRIBUTARY DATA 
FLOW = 631 MGD 
BODS = 2 MG/L 
TKN = 0 MG/L 
D. 0. « 7. 4853 MG/L 



SEGMENT INFORMA ;N 

####### SEGMENT # 3 ####### 

SEGMENT ENDS BECAUSE: THE MODEL ENDS 

SEGMENT LENGTH = 5 MI 

SEGMENT WIDTH = 480 FT 
SEGMENT DEPTH = 4 FT 
SEGMENT VELOCITY = .5 FT/SEC 

DRAINAGE AREA AT SEGMENT START = 11300 SQ.MI. 
DRAINAGE AREA AT SEGMENT END = 11500 SQ. MI. 

ELEVATION AT UPSTREAM END = 60 FT 
ELEVATION AT DOWNSTREAM END = 40 FT 

THE CROSS SECTION IS: WIDE SHALLOW ARC 
THE CHANNEL IS: MODERATELY MEANDERING 

POOLS AND RIFFLES (Y/N) = N 

THE BOTTOM TYPE = SILT 
SLUDGE DEPOSITS = NONE 
AQUATIC PLANTS = FEW 
ALGAE OBSERVED = NONE 
WATER COLORED GREEN (Y/N) = N 

• A * * * * * * * * * * * * * * * * * * * * * * * * * * 

REGIONAL MODELING SYSTEM Ver 3.2 (OWRM - 9/90) 
04-08-1992 20:36:08 



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * t * * * * * * * * * * * * * * * * * * * * * * * 

REGIONAL MODELING SYSTEM VERSION 3.2 

****************************************************************************;*** 

MODEL SIMULATION FOR THE The Maderia School DISCHARGE 

TO D i f f i c u l t Run, UT 

THE SIMULATION STARTS AT THE The Maderia School DISCHARGE 

************************* PROPOSED PERMIT LIMITS ************************** 

FLOW = .0495 MGD cBOD5 = 30 Mg/L TKN = 3.75 Mg/L D.O. = 6 Mg/L 

**** THE MAXIMUM CHLORINE ALLOWABLE IN THE DISCHARGE IS 0.011 Mg/L **+* 

THE SECTION BEING MODELED IS BROKEN INTO 3 SEGMENTS 
RESULTS WILL BE GIVEN AT 0.1 MILE INTERVALS 

************************** BACKGROUND CONDITIONS ************************** 

THE 7Q10 STREAM FLOW AT THE DISCHARGE IS 0.00000 MGD 
THE DISSOLVED OXYGEN OF THE STREAM IS 7.475 Mg/L 
THE BACKGROUND cBODu OF THE STREAM IS 5 Mg/L 
THE BACKGROUND nBOD'OF THE STREAM IS 0 Mg/L 

**************************** MODEL PARAMETERS ***************************** 

SEG. LEN. VEL. K2 Kl KN BENTHIC ELEV. TEMP. DO-SAT 
Mi F/S 1/D 1/D 1/D Mg/L Ft °C Mg/L 

1 0.10 0.971 20.000 1.800 0 .350 0.000 100.00 25.00 8 .306 
2 0.30 0.369 20.000 1.300 0.150 0.000 65 . 00 25 . 00 8.316 
3 5 . 00 0. 525 1.200 1.500 0 .250 0.000 55.00 25 . 00 8 .31? 

(The K Rates shown are a t 20°C ... the model c o r r e c t s them f o r temperature.) 
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********************** RESPONSE FOR SEGMENT 1 ********************** 

TOTAL STREAMFLOW = 0.04 95 MGD 
(In c l u d i n g Discharge) 

DISTANCE FROM TOTAL DISTANCE DISSOLVED 
HEAD OF FROM MODEL OXYGEN cBODu nBODu 

SEGMENT (MI.) BEGINNING (MI.) (Mg/L) • (Mg/L) (Mg/L) 

0.000 0.000 6.000 75.000 3.247 
0.100 0.100 5.306 73.939 3.237 

FOR THE TRIBUTARY AT THE END OF SEGMENT 1 
FLOW - 1.9 MGD CB0D5 = 2 Mg/L TKN = 0 Mg/L D.O. = 7.4754 Mg/L 

FLOW FROM INCREMENTAL DRAINAGE AREA = 0.0081 MGD 



i r x x ' r i r i r T t K x x K X T X X x w u ' K T T r KESPONSE b'UR SEGMENT 4 ***srx*TTrTXT**irT5r»rT)r 

TOTAL STREAMFLOW = 1.9576 MGD 
( I n c l u d i n g Discharge, T r i b u t a r i e s and Incremental D.A. Flow) 

DISTANCE FROM 
HEAD OF 

SEGMENT (MI.) 

0. 000 
0.100 
0.200 
0.300 

TOTAL DISTANCE 
FROM MODEL 

BEGINNING (MI.) 

0 .100 
0 .200 
0 .300 
0 .400 

DISSOLVED 
OXYGEN 
(Mg/L) 

7.420 
7.485 
7.485 
7.485 

cBODu 
(Mg/L) 

6.743 
6 .563 
6.387 
6.217 

0 Mg/L D.O. = 

nBODu 
(Mg/L) 

0 .082 
0 . 082 
0 . 081 
0.081 

7.4846 Mg/L 
FOR THE TRIBUTARY AT THE END OF SEGMENT 2 
FLOW = 410 MGD cBODS = 2 Mg/L TKN = 

FLOW FROM INCREMENTAL DRAINAGE AREA = 0.0588 MGD 



********************** RESPONSE FOR SEGMENT 3 ************************ 

TOTAL STREAMFLOW = 412.0164 MGD ^ 
( I n c l u d i n g Discharge, T r i b u t a r i e s and Inc r e m e n t a l D.A. Flow; 

DISTANCE FROM 
HEAD OF 

SEGMENT (MI. ) 

TOTAL DISTANCE 
FROM MODEL 

BEGINNING (MI.) 

DISSOLVED 
OXYGEN 
(Mg/L) 

cBODu 
(Mg/L) 

0 .000 0 .400 7 .485 5 . 006 

0 . 100 0 .500 7.390 5 . 000 
0 . 200 0 .600 7.404 5 . 000 
0.300 0 . 700 7.419 5.000 
0.400 0 .800 7 .433 5 • 000 
0 . 500 0.900 7.446 5 . 000 
0 . 600 1.000 7 .460 5.000 
0 . 700 1.100 7 .473 5-000 
0. 800 1.200 7.487 5.000 
0. 900 1 .300 7 .487 5 .000 
1. 000 1.400 7.487 5.000 
1 .100 1.500 7 .487 5 . 000 
1.200 1. 600 7.487 5 . 000 
1.300 1. 700 7 .487 5 . 000 
1.400 1.800 7 .487 5 . 000 
1.500 1. 900 7 .487 5 . 000 
1. 600 2 . 000 7.487 5 . 000 
1. 700 2 .100 7 .487 5 . 000 
1. 800 2 .200 7.487 5 . 000 
1. 900 2 .300 7 .487 5 . 000 
2 . 000 2 .400 7.487 5.000 
2 . 100 2 .500 7.487 ' 5 - 000 
2 . 200 2 . 600 7 .487 5 . 000 
2.300 2.700 7 .487 5.000 
2 .400 2 .800 7 .487 5 . 000 
2. 500 2.900 7 .487 5.000 
2 . 600 3 .000 7 .487 5 . 000 
2 . 700 3 .100 7 .487 5 . 000 
2 .800 3 .200 7 .487 5 . 000 
2 . 900 3.300 7 .487 5 . 000 
3 . 000 3 .400 7.487 5.000 
3 . 100 3.500 7.487 5 . 000 
3.200 3 .600 7.487 5 .000 
3 .300 3.700 7 .487 5 . 000 
3 .400 3 .800 7 .487 5 . 000 
3 .500 3 .900 7 .487 5 . 000 
3 . 600 4 .000 7.487 5 . 000 
3 . 700 4 .100 7.487 5.000 
3 . 800 4 .200 7.487 5 . 000 
3 . 900 4 . 300 7.487 5 . 000 
4 .000 4 .400 7.487 5 . 000 
4.100 4 .500 7.487 5 . OOO 
4 .200 4 . 600 7.487 5 . 000 
4 . 300 4 . 700 7 .487 5 . 000 
4 .400 4 .800 7.487 5 - 000 
4 .500 4 . 900 7.487 5 . 000 
4.600 5 .000 7.487 5,000 
4. 700 5.100 7 .487 5 . 000 

nBODu 
(Mg/L.) 

0 . 000 
0 . 000 
0.000 
0 . 000 
0 . 000 
0 .000 
0 . 000 
0.000 
0.000 
0 .000 
0.000 
0 .000 
0.000 
0 . 000 
0 . 000 
0.000 
0 . 000 
0 . 000 
0.000 
0 . 000 
0 . 000 
0 . 000 
0 .000 
0. ooo 
0 - 000 
0.000 
0 . 000 
0.000 
0.000 
0.000 
0 . 000 
0 . 000 
0 . 000 
0 . 000 
. 000 
.000 

. ooo 
000 

0.000 
0 . 000 
0.000 
0 .000 
0.000 
0 . 000 
0 . 000 
0 . 000 
0.000 
0. 000 

0 
0 
0 
0 



4 . 8 0 0 5 .2u0 7 . 4 8 7 _ . 0 0 0 0 . 0 0 0 
4 .900 5 .300 7 . 4 8 7 5 .000 0 .000 
5 .000 5 .400 7 .487 5 .000 0 . 0 0 0 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

REGIONAL MODELING SYSTEM V e r 3 .2 (OWRM - 9 / 9 0 ) 
03 -11-1998 1 4 : 3 2 : 4 9 

DATA FILE = MAD3.MOD 



*************************** » ************************** * * * * * * * * * * * * * * * * * * * * * + * . 

REGIONAL MODELING SYSTEM VERSION 3.2 

DATA FILE SUMMARY 

*********************************************** 

THE NAME OF THE DATA FILE IS: MAD3.MOD 

THE STREAM NAME IS: D i f f i c u l t Run, UT 
THE RIVER BASIN IS: Potomac 
THE SECTION NUMBER IS: 8 
THE CLASSIFICATION IS: I I I 

STANDARDS VIOLATED (Y/N) = N 
STANDARDS APPROPRIATE (Y/N) = Y 

DISCHARGE WITHIN 3 MILES (Y/N) = N 

THE DISCHARGE BEING'MODELED IS: The Maderia School 

PROPOSED LIMITS ARE: 
FLOW = .0495 MGD 
BODS = 3 0 MG/L 
TKN = 3.75 MG/L 
D.O. = 6 MG/L 

THE NUMBER OF SEGMENTS TO BE MODELED =' 3 

7Q10 WILL BE CALCULATED BY: DRAINAGE AREA COMPARISON 
THE GAUGE NAME IS: D i f f i c u l t Run 
GAUGE DRAINAGE AREA = 57.9 SQ.MI. 
GAUGE 7Q10 = 1.87 MGD 
DRAINAGE AREA AT DISCHARGE = .75 SQ.MI. 

STREAM A DRY DITCH AT DISCHARGE' (Y/N) = Y 
ANTIDEGRADATION APPLIES (Y/N) = Y 

ALLOCATION DESIGN TEMPERATURE = 25 °C 



SEGMENT INFORMATION 

####### SEGMENT # 1 ####### 

SEGMENT ENDS BECAUSE: A TRIBUTARY ENTERS AT END 

SEGMENT LENGTH .1 MI 

SEGMENT WIDTH = ..5 FT 
SEGMENT DEPTH = .2 FT 
SEGMENT VELOCITY = .8 FT/SEC 

DRAINAGE AREA AT SEGMENT START = .75 SQ.MI. 
DRAINAGE AREA AT SEGMENT END = 1 SQ.MI. 

ELEVATION AT UPSTREAM END = 13 0 FT 
ELEVATION AT DOWNSTREAM END = 70 FT 

THE CROSS SECTION IS: IRREGULAR 
THE CHANNEL IS: MOSTLY STRAIGHT 

POOLS AND RIFFLES (Y/N) = Y 
THE SEGMENT LENGTH IS 0 % POOLS 
POOL DEPTH = 0 FT 

THE SEGMENT LENGTH IS 10 0 % RIFFLES 
RIFFLE DEPTH = .2 FT 

THE BOTTOM TYPE = LARGE ROCK 
SLUDGE DEPOSITS = NONE 
AQUATIC PLANTS = NONE 
ALGAE OBSERVED = NONE 
WATER COLORED GREEN'(Y/N) = N 

TRIBUTARY DATA 
FLOW = 1.9 MGD 
BODS = 2 MG/L 
TKN = 0 MG/L 
D.O. = 7.4754 MG/L 



SEGMENT INFCRMAl J.ON 

####### SEGMENT # 2 ####### 

SEGMENT ENDS BECAUSE: A TRIBUTARY ENTERS AT END 

SEGMENT LENGTH = .3 MI 

SEGMENT WIDTH = 20 FT 
SEGMENT DEPTH = .5 FT 
SEGMENT VELOCITY = .3 FT/SEC 

DRAINAGE AREA AT SEGMENT START = 58.18 SQ.MI. 
DRAINAGE AREA AT SEGMENT END = 6 0 SQ.MI. 

ELEVATION AT UPSTREAM END = 70 FT 
ELEVATION AT DOWNSTREAM END = 60 FT 

THE CROSS SECTION IS: WIDE SHALLOW ARC 
THE CHANNEL IS: MODERATELY MEANDERING 

POOLS AND RIFFLES (Y/N) = Y 
THE SEGMENT LENGTH IS 50 % POOLS 
POOL DEPTH = .75 FT 

THE SEGMENT LENGTH IS 50 % RIFFLES 
RIFFLE DEPTH = .25 FT 

THE BOTTOM TYPE = LARGE ROCK 
SLUDGE DEPOSITS = NONE 
AQUATIC PLANTS. = NONE 
ALGAE OBSERVED = NONE 
WATER COLORED GREEN (Y/N) = N 

TRIBUTARY DATA 
FLOW = 410 MGD 
BODS = 2 MG/L 
TKN = 0 MG/L 
D.O. = 7.4846 MG/L 



SEGMENT INFORMATION 

####### SEGMENT # 3 ####### 

SEGMENT ENDS BECAUSE: THE MODEL ENDS 

SEGMENT LENGTH = 5 MI 

"FOMENT WIDTH = 300 FT 
SEGMENT DEPTH = 4 FT 
SEGMENT VELOCITY = .5 FT/SEC 

DRAINAGE AREA AT SEGMENT START = 114 94 SQ.MI. 
DRAINAGE AREA AT SEGMENT END = 11560 SQ.MI. 

ELEVATION AT UPSTREAM END = 60 FT 
ELEVATION AT DOWNSTREAM END = 50 FT 

THE CROSS SECTION IS: RECTANGULAR 
THE CHANNEL IS: MODERATELY MEANDERING 

POOLS AND RIFFLES (Y/N) = N 

THE BOTTOM TYPE = SMALL ROCK 
SLUDGE DEPOSITS = NONE 
AQUATIC PLANTS = NONE 
ALGAE OBSERVED = NONE 
WATER COLORED GREEN (Y/N) = N 

************************************************** 

REGIONAL MODELING SYSTEM Ver 3 .2 (OWRM - 9 /90 ) 
03-11-1998 1 4 : 3 2 : 5 2 



REGIONAL MODELING SYSTEM (Revised 1/96) 
PAGE 1 

STREAM INSPECTION REPORT FORM 

D,.,.„rceName: ^ ^ P C ^ l A SCHOOL • . 

Location: 6&>A0>en>LJfi/ f / f c g 

General Stream Information: 

Stream Name: P t f f < COuf #6A , t>T 

Topographic Map (attach copy): 

Basin: PoT* Section: J _ Class: J]£ Special Standards: 

Are the standards for this stream violated due to natural causes? (Y/N) ^ 

Is this stream correctly classified? (Y/N) )f 

If "N". what is the correct classification? " 

Additional Discharges Information: 

Is there a discharger within 3 miles upstream ofthe proposal? (Y/N) ^ 

Does antidegradation apply to this analysis? (Y/N) ^ " ^ ^ ^ ^ / ^ / V ^ / ^ / ^ ) 
— /// / / /^r ^/w^wr 

Any dams in stream section being modeled? (Y/N) 

Notes: 

Inspected by Date V / ^ Z Region ^ 



REGIONAL MODELING SYSTEM PAGE 2 a_ 

/})ADQ£iA SC 
STREAM INSPECTION REPORT FORM 

OurfftlL- O0/ 7& -D/ff/CcJC 
(Fill In This Page for Each Segment to be Modeled) fitJAj 

/ 
Specific Stream Information Prom Field Inspection: Segment Number ' 

Reason form Defining Segment: Tributary al End S Physical Change at End. 
Discharge at End End of Model 

/ Length of Segment (mi.) 

Estimated Average Width of Section (ft.) ^ 
O.Z Estimated Average Depth of Section (ft.) in Stream Center 

Estimated Average Velocity of Section (ft/sec) ^« & 

Estimated Flow in the Segment (MGD) • ^ 4 4 & 

General Type of Cross Rectangular Triangular Deep Narrow U wide Shallow Arc. 
Section in Segment: Irregular *^ No Defined Channel 

General Channel Characteristics of Segment: 
Mostly Straight \ / Moderately Meandering _____ Severely Meandering No Defined Channel _ 

£ Docs the stream have a pool and riffle character? (Y/N). 
If "Y" % of length that is pools — ~ Average depth of pools (ft) ___________ 

% of length that is riffles ^> Average depth of riffles (ft) O > 2" , 

_/ X 
Bottom: Sand Slit Gravel Small Rock Large Rock r Boulders _ 

/ 

Sludge Deposits: None J_ Trace Light Heavy y " 

Plants: Rooted: None f Trace Light Heavy 

Algae: None S Film on Edges Only Film on Entire Bottom Does the water have an evident green color? (Y/N). 

Tributary: (Fill in if a tributary enters at the end of the segment) 

Tributary Name: V l f f i COLT f?t)fd 

A/ 

Width (ft) _____ Depth (ft) _____ Estimated Flow (MGD) ______ 

Any evident Water Quality problems in the Trib.? (Y/N) ^ 

If "Y", explain: 

Discharges: (Fill in if a discharge enters at the end of the segment) 

Discharge Name: At/A 

Any evident problems caused by this discharge? (Y/N). 

If "Y". explain: 



REGIONAL MODELING SYSTEM P A n F , 
PAGE___. 

DATA PREPARATION WORKSHEET 0 a r ^ U ^ Oo , TO 
ViFf/CUcTfUiJ 

(This Page is needed for Each Separate Seement being Modeled^ _T_f_, <tf f 

The first segment starts at the discharge being modeled and segment ends are defined according to the field inspection. Normally a distance of 3 
to 5 miles is sufficient for a single discharge model. Dilution by a major tributary is often sufficient to allow the model to be ended You should 
however, inspect sufficient stream length to allow you to increase the number of segments or total model length if the model shows that the critical 
area is outside your initial estimates. This will allow the addition of segments and the preparation of a new data set without the necessity to reinspect 
the stream. As a general guideline, the higher the percentage the discharge is ofthe total stream. As a general guideline, the higher the percentage 
the discharge is ofthe total stream How the longer the distance you will have to model. Ten miles should suffice for practically all situations. 

Segment Definition Code \ 
Reasons for Defining a Segment: 

S\ - A Tributary Enters at the Segment End 
2 = A Significant Physical Change Occurs at Segment End 
3 = Another Discharge Enters at Segment End 
4 - The Model Ends 

Length of Segment (Mi.) 0 . \ 

Based on the stream characteristics you observed, use your judgement and the flow ratio 
below to estimate the segment's physical characteristics at the 7Q10 flow condition. 
Note that the model checks to see if cross sectional area times velocity is equal to the 
flow (V=QA). It checks lo see if the drainage are increases in the downstream direction. 
You will run into trouble if the estimates you make are unreasonable. 

(a) : Enter Flow Estimated During Inspection (MGD) 
(b) : Enter 7Q10 at Model Start <Include Discharge> (MGD) 
(c) : Calculate the Flow Ratio (a/b) 

Estimated 7010 Width (Ft.) 
Estimated 7Q10 Depth (Ft.) 72 
Estimated 7Q10 Velocity (Ft./sec.) , S 

Continuity Check: 
(a) : Multiply: Width x Depth x Velocity x .6463 . 0$l7e>4 

(b) : Enter 7QI0 at Model Start include Discharge> (MGD) . 6» 
Ifthe two numbers above differ by such, you have made some sort of error. 
Review your data and revise you estimates. 

Drainage Area at the Beginning of This Segment (Sq.Mi.) #-7f> 
Drainage Area at the End of This Segment (Sq.Mi.) / , Q 
(Omit the drainage area of any tributaries that are included in this segment under the 
"Tributary at End" section below). 

Elevation at the Beginning of This Segment (Ft.) /5_> 
Elevation at the End of This Segment (Ft.) 7b 

The following data is based on the field inspection and YOU should estimate what 
the overall "average" segment will look like at the 7Q flow condition. You enter 
the number code that best describes what you saw for this segment. 

Type of Cross Section 
I = Rectangular; 2 = Triangular; 3 = Deep Narrow U; 4 = Wide Shallow Arc 

. 5 = Irregular, 6 «= No Defined Channel 
$ 



REGIONAL MODELING SYSTEM PAGE 2j> 

SC 

STREAM INSPECTION REPORT FORM PfffrcOLT 7t> 
PnTDttoA f t / ? / / / _ r i _ > 

(Fill in This Page for Each Segment to be Modeled) r ' ^ 

Specific Stream Information From Field Inspection: Segment Number ^ 

Reason form Defining Segment: Tributary at End Physical Change at End 
Discharge at End End of Model 

Length of Segment (mi.) & 

o.<S 
Estimated Average Width of Section (ft.) 

Estimated Average Depth of Section (ft.) in Stream Center 

Estimated Average Velocity of Section (ft/sec) _>»3 

Estimated Flow in the Segment (MGD) ( ^ 

General Type of Cross Rectangular Triangular Deep Narrow U Wide Shallow Arc S 
Section in Segment: Irregular No Defined Channel 

General Channel Characteristics of Segment: 
Mostly Straight Moderately Meandering f Severely Meandering No Defined Channel 

Does the stream have a pool and riffle character? (Y/N) / 
If Y" % of length that is pools &° Average depth of pools (ft) ' ?S 

% of length that is riffles & Average depth of riffles (ft) • 

Bottom: Sand Slit Gravel Small Rock Large Rock _____ Boulders. 

Sludge Deposits: None S Trace Light Heavy 

Plants: Rooted: None / Trace Light Heavy 

Algae: None ^ Film on Edges Only Film on Entire Bottom. 
j j 

Does the water have an evident green color? (Y/N) * 

Tributary: (Fill in if a tributary enters at the end of the segment) 
Tributary Name: PoTo/tsA C Rttf£* 

Width (ft) 3<%> Depth (ft) A Estimated Flow (MGD) 4 A? 

Any evident Water Quality problems in the Trib.? (Y/N) ^ 

I f "Y", explain: 

Discharges: (Fill in if a discharge enters at the end of the segment) 

M/A Discharge Name:. 

Any evident problems caused by this discharge? (Y/N). 



REGIONAL MODELING SYSTEM _>_* PAGE 3_$ 

DATA PREPARATION WORKSHEET p f ^ C ^ c T ^VA/ TT> 
POTDm/lCL /?Jt/£)>t 

(This Page is needed for Each Separate Segment being Modeled) .5_T_* -&~2-

Tbe first segment starts at the discharge being modeled and segment ends are defined according to the field inspection. Normally a distance of 3 
to 5 miles is sufficient for a single discharge model. Dilution by a major tributary is often sufficient to allow the model to be ended. You should, 
however, inspect sufficient stream length to allow you to increase the number of segments or total model length ifthe model shows that the critical 
area is outside your initial estimates. This will allow the addition of segments and the preparation of a new data set without the necessity to reinspect 
the stream. As a general guideline, the higher the percentage the discharge is of the total stream. As a general guideline, the higher the percentage 
the discharge is ofthe total stream flow the longer the distance you will have to model. Ten miles should suffice for practical'- -" - nations. 

Segment Definition Code j 
Reasons for Defining a Segment: * 

1 = A Tributary Enters at the Segment End 
2 = A Significant Physical Change Occurs at Segment End 
3 = Another Discharge Enters at Segment End 
4 - The Model Ends 

0 3 
Length of Segment (Mi.) l ^ . ^ 
Based on the stream characteristics you observed, use your judgement and the flow ratio 
below to estimate the segment's physical characteristics at the 7Q10 flow condition. 
Note that the model checks to see if cross sectional area times velocity is equal to the 
(low (V=QA). It checks to see ifthe drainage are increases in the downstream direction. 
You will run into trouble if the estimates you make are unreasonable. 

(a) : Enter Flow Estimated During Inspection (MGD) /• 9 
(b) : Enter 7010 at Model Start <lnclude Discharge> (MGD) 
(c) : Calculate the Flow Ratio (a/b) 

Estimated 7010 Width (Ft.) Z<? 
Estimated 7Q10 Depth (Ft.) . 5 
Estimated 7Q10 Velocity (Ft./sec.) • 3 

/, 93ff 
Continuity Check: 

<a): Multiply: Width x Depth x Velocity x.6463 
(b): Enter 7Q10 at Model Start <lnclude Discharge> (MGD) / ' 9 

Ifthe two numbers above differ by such, you have made some sort of error. 
Review your data and revise you estimates. 

Drainage Area at the Beginning of This Segment (Sq.Mi.) ^ 
Drainage Area at the End of This Segment (Sq.Mi.) 6>Q 
(Oniii the drainage area of any tributaries that are included in this segment under the 
"Tributary at End" section below). 

Elevation at the Beginning of This Segment (Ft.) 70 
Elevation at the End of This Segment (Ft.) _?0 

The following data is based on the field inspection and you should estimate what 
the overall "average" segment will look like at die 70 flow condition. You enter 
the number code that best describes what you saw for this segment. 

Type of Cross Section 
1 = Rectangular: 2 = Triangular: 3 = Deep Narrow U: 4 - Wide Shallow Arc: 
5 = Irregular: 6 = No Defined Channel 



REGIONAL MODELING SYSTEM 

/»/W0e/4 se 
STREAM INSPECTION REPORT FORM 

PAGE2__ 

(Fill In This Page ] ; to be Modeled) 

Specific Stream Information From Field Inspection: Segment Number _ 

Reason form Defining Segment: Tributary at End Physical Change at End _ 
Discharge at End End of Model ^ 

f? 

Length of Segment (mi.) 

Estimated Average Width of Section (ft.) 3QO 

Estimated Average Depth of Section (ft.) in Stream Center _ 

Estimated Average Velocity of Section (ft/sec) 

Estimated Flow in the Segment (MGD) 

General Type o f Cross Rectangular Triangular Deep Narrow U Wide Shallow Arc . 
Section in Segment: Irregular No Defined Channel 

f>e>rfiM/)c £<?' 

A10 

^ BoTTO/n of h«€ATfrALL^ ") 

General Channel Characteristics of Segment: 
Mostly Straight Moderately Meandering f Severely Meandering _ 

Does the stream have a pool and riffle character? (Y/N) 
If "Y" % of length that is pools " Average depth of pools (ft) . 

. No Defined Channel. 

f j 

% of length that is riffles. 

Bottom: Sand Slit 

Sludge Deposits: None. 

Plants: Rooted: None. 

/ 

S 

_______ Average depth of riffles (ft) 

. Gravel Small Rock Large Rock. 

Trace Light Heavy 

Trace Light Heavy 

Boulders 

Algae: None ^ Film on Edges Only . Film on Entire Bottom. 

Does the water have an evident green color? (Y/N) ^ / 

Tributary: (Fill in if a tributary enters at the end of the segment) 

Tributary Name: M / A » 

Width (ft) Depth (ft) Estimated Flow (MGD) _ 

Any evident Water Quality problems in the Trib.? (Y/N). 

If "Y", explain: 

Discharges: (Fill in if a discharge enters at the end of the segment) 

Discharge Name: ^ / A 

Any evident problems caused by this discharge? (Y/N). 



REGIONAL MODELING SYSTEM PAGE 3C. 

DATA PREPARATION WORKSHEET Fo7Zy»tiC /?/U£& 

(This Page is needed for Each Separate Segment being Modeled) SS-G?1^> 

The first segment starts at the discharge being modeled and segment ends are defined according to the field inspection. Normally a distance of 3 
to 5 miles is sufficient for a single discharge model. Dilution by a major tributary is often sufficient to allow the model to be ended. You should, 
however, inspect sufficient stream length to allow you to increase the number of segments or total model length ifthe model shows that the critical 
area is outside your initial estimates. This will allow the addition of segments and the preparation of a new data set without the necessity to reinspect 
the stream. As a general guideline, the higher the percentage the discharge is ofthe total stream. As a general guideline, the higher the percentage 
the discharge is ofthe total stream flow the longer the distance you will have to model. Ten miles should suffice for practically all situations. 

Segment Definition Code 4 
Reasons for Defining a Segment " 

1 - A Tributary Enters at the Segment End 
2 = A Significant Physical Change Occurs at Segment End 
3 = Another Discharge Enters at Segment End 
4 = The Mode! Ends 

Length of Segment (Mi.) •£> 

Based on the stream characteristics you observed, use your judgement and the flow ratio 
below to estimate the segment's physical characteristics at the 7Q10 flow condition. 
Note that the model checks to see if cross sectional area times velocity is equal to the 
flow (V=QA). It checks to see ifthe drainage are increases in the downstream direction. 
You will run into trouble if the estimates you make are unreasonable. 

(a) : Enter Flow Estimated During Inspection (MGD) 4 10 
(b) : Enter 7Q10 at Model Start <Include Discharge> (MGD) 
(c) : Calculate the Flow Ratio (a/b) 

Estimated 7Q10 Width (Ft.) 
Estimated 7Q10 Depth (Ft.) 
Estimated 7QI0 Velocity (Ft./sec.) 

SOO 

. 5 5 ^ = 
Continuity Check: 

(a) : Multiply: Width x Depth x Velocity x .6463 4 Z(p • *> 
(b) : Enter 7Q10 at Model Start <Include Discharge> (MGD) A l O 

Ifthe two numbers above differ by such, you have made some sort of error. 
Review your data and revise you estimates. 

Drainage Area at the Beginning of This Segment (Sq.Mi.) 
Drainage Area at the End of This Segment (Sq.Mi.) f l g b P 
(Omit the drainage area of any tributaries that are included in this segment under the 
"Tributary at End" section below). 

Elevation at the Beginning of This Segment (Ft.) (?Q 
Elevation at the End of This Segment (Ft.) £o 

The following data is based on the field inspection and vou should estimate what 
the overall "average" segment will look like at the 7Q flow condition. You enter 
the number code that best describes what you saw for this segment. 

Type of Cross Section 
1 = Rectangular; 2 - Triangular; 3 = Deep Narrow U: 4 = Wide Shallow Arc: 
5 = Irregular: 6 = No Defined Channel 



REGIONAL MODELING SYSTEM SC PAGE 4 
DATA PREPARATION WORKSHEET 

(This Page is Needed Once for each Model) 

Use this form to assist in the preparation ofthe model input data. The form is arranged so that the data appears in the order needed by the model. 
Once the form is complete, you may input the data for a model run by simply entering the numbers and other data that you have put in the right 
hand column. There is some guidance provided here, but for detailed guidance refer to the manual or call headquarters for assistance. 

Some ofthe input data are character, such as names; some are codes, such as "Y", "N" kor "3"; and some are actual numeric data such as "5.6". 
Be careful to enter the correct item called for. Some ofthe lines below may be blank depending on choices. Leave them blank and do not input 
data for blank lines when running the model. Miscellaneous items that are not in the right most column are intermediate guidelines, not input data. 

Site Inspection Performed? (Y/N) / e f l ^ f a / 

Name of Receiving Stream 
River Basin 
Section 
Classification 

Are Standards Violated Due to Natural Causes? (Y/N) 
Class and Standards Appropriate for the Stream? (Y/N) 
Is there a Dam in the Reach to be Modeled? (Y/N) 

Is There a Discharge Within 3 Miles of Model Start? (Y/N) 
If "Y": Flow of Upstream Discharge (MGD) 

BOD5 at Model Start (Mg/l) 
TKN at Model Start (Mg/l) 
D.O. at Model Start (Mg/l) 

Name of Discharge Being Modeled 
Proposed Flow (MGD) 
Proposed BOD (Mg/l) 
Proposed TKN (Mg/l) 
Proposed D.O. Start (Mg/l) 

Number of Segments to be Modeled 
(Determined during your field inspection and based on the physical characteristics ofthe stream 
ofthe stream. See "Reason for Defining Segment" on Page 2) 

7Q Estimation Method Code 
(Two methods are provided: 1 = Drainage Area Comparison; 2 = Flow Comparison 
You may compare drainage areas or observed flows at the model site with a gauge). 

/ 

p/frf/cot'r'#i>*>, 
paro/ytrfc 

OS 
/// 

Ai 

TL 

v 

M/tD£4t/l SC 
. Q4Q$ 

•2>* 
3tS 
& . 

Name of Gauge Used to Estimate 7Q10 g j q 
If Method 1: Gauge Drainage Area (Sq.Mi.) ' — 

Gauge 7Q10 (MGD) < / ; _ • 
Drainage Area at Discharge (Sq.Mi.) 5 V -l S 

If Method 2: Gauge 7Q10 (MGD) = 
Observed Flow at Gauge (MGD) — 
Observed Flow at Discharge (Sq.Mi.) — 

A! 
Is the Stream a Dry Ditch? (Y/N) 
Does Antidegradation Apply? (Y/N) 

2<f 
Allocation Temperature for the Model (°C) 

(Obtain a STORET retrieval for the nearest monitoring station to the discharge. 
Enter the 98th percentile temperature ofthe STORET data for the period being modeled.) 



Table 5-1: Difficult Run Wasteload Allocation for VPDES Permitted Facilities for E. 
coli Bacteria 

Permit 
Number Facility Name 

Facility 
Type 

Design 
Flow 

(MGD) 

Effluent 
Limit 

(cfu/lOOml) 

Wasteload 
Allocation 
(cfu/year) 

VA0024121 The Madeira 
School Municipal 0.0495 126 8.62E+10 

Existing WLA 0.0495 126 8.62E+10 
Future Growth Scenario: 2 x Existing WLA 0.0990 126 1.72E+11 
Future Growth Scenario: 5 x Existing WLA* 0.2475 126 4.31E+11 

•Future growth scenario used in the TMDL 

Benthic TMDL-WLA 

Tabic 7-1: Point Source Wasteload Allocations lor Difficult Run 

Permit No Facility Name TSS Load 
(kg/day) 

Annual Sediment 
Loading 

(ton/year) 
Percent Reduction 

VA0024121 The Madeira School 5.6 2.25 -

Current Allocated Wasteload for the Point Source 2.25 -

Expansion for Future Growth (5X WLA) 11.3 -

Total Allocated Wasteload for the Point Source 11J -
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Public Notice - Environmental Permit 

PURPOSE OF NOTICE: To seek public comment on a draft permit from the Department of Environmental 
Quality that will allow the release of treated wastewater into a water body in Fairfax County, Virginia. 

PUBLIC COMMENT PERIOD: January 9, 2014 to February 7, 2014 

PERMIT NAME: Virginia Pollutant Discharge Elimination System Permit - Wastewater issued by DEQ, 
under the authority of the State Water Control Board 

APPLICANT NAME, ADDRESS AND PERMIT NUMBER: The Madeira School, Inc. 
8328 Georgetown Pike, McLean, VA 22102 
VA0024121 

NAME AND ADDRESS OF FACILITY: The Madeira School STP 
8328 Georgetown Pike, McLean, VA 22102 

PROJECT DESCRIPTION: The Madeira School, Inc. has applied for reissuance of a permit for the private 
Madeira School Sewage Treatment Plant The applicant proposes to release treated sewage wastewaters from 
this private operation at a rate of 0.0495 million gallons per day into an unnamed tributary of Difficult Run in 
Fairfax County in the Potomac River Watershed. A watershed is the land area drained by a river and its 
incoming streams. Sludge from the treatment process will be disposed of by transfer to another sewage 
treatment plant operated by the Upper Occoquan Service Authority (UOSA; VA0024988). The permit will 
limit the following pollutants to amounts that protect water quality: pH, biochemical oxygen demand-5 day, 
total dissolved solids, dissolved oxygen, ammonia as nitrogen, E. coli bacteria, Total Nitrogen, and Total 
Phosphorus. Monitoring will be required for total Kjeldahl nitrogen, nitrate and nitrite as nitrogen, and oil and 
grease. 

This facility is subject to the requirements of 9 VAC 25-820 and has registered for coverage under the General 
VPDES Watershed Permit Regulation for Total Nitrogen and Total Phosphorus Discharges and Nutrient 
Trading in the Chesapeake Watershed in Virginia. 

HOW TO COMMENT AND/OR REQUEST A PUBLIC HEARING: DEQ accepts comments and requests for 
public hearing by hand-delivery, e-mail, fax or postal mail. All comments and requests must be in writing and 
be received by DEQ during the comment period. Submittals must include the names, mailing addresses and 
telephone numbers ofthe commenter/requester and of all persons represented by the commenter/requester A 
request for public hearing must also include: 1) The reason why a public hearing is requested 2) A brief, 
informal statement regarding the nature and extent ofthe interest ofthe requester or of those represented by the 
requester, including how and to what extent such interest would be directly and adversely affected by the 
permit. 3) Specific references, where possible, to terms and conditions ofthe permit with suggested revisions 
A public heanng may be held, including another comment period, if public response is significant, based on 
individual requests for a public hearing, and there are substantial, disputed issues relevant to the permit. 

CONTACT FOR PUBLIC COMMENTS, DOCUMENT REQUESTS AND ADDITIONAL INFORMATION-
The public may review the draft permit and application at the DEQ-Northem Regional Office by appointment 
or may request electronic copies ofthe draft .permit and fact sheet. 
Name: Anna T. Westemik 
Address: DEQ-Northem Regional Office, 13901 Crown Court, Woodbridge, VA 22193 
Phone: (703) 583-3837 E-mail: anna.westernik@deq.virginia.gov Fax: (703) 583-3821 
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